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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o gu3uKe Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHus COCTaBIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOI porpaMmsbl, mpeactaBieHHbIX B PI'OC OO0, a Takxke ¢ yaétoMm deaeparibHON
paboueii mporpammsl BoctinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pusnkay.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCsl M OpraHu3alMio HM3ydeHus (U3MKM Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe 1o ¢u3uke y4UTBIBAIOTCS BO3MOXKHOCTH Yy4eOHOIO
npeamera B peanuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylbTaTaM  OOYy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYUHBIX Y4€OHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHMsL.
[TporpamMa 1o ¢u3uKe yCTaHaBIMBAET pacHpeieseHHe y4yeOHOro mMaTtepuala 1o rojiam
oOyueHus (o Kjaccam), IpeajaraeT IMPUMEPHYIO I0CJIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHI IPEIMETHOTO COACPIKAHUS U yIETE BOSPACTHBIX OCOOCHHOCTEH
oOyJaromuxcs.
[Tporpamma no ¢usuke pazpaboTaHa ¢ LeIbI0 OKa3aHUS METOAMYECKONH OMOIIY YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIOUINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
IOCKOJIbKY (pU3MUEecKUe 3aKOHBI JIeKAaT B OCHOBE IPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMueil U ¢pu3nveckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HamOojee siCHble OOpas3lpl MPUMEHEHMsS HAy4HOIo MeToja
MIO3HAHUS, TO €CTh CIIOCO0A MMOIY4YEHUS JOCTOBEPHBIX 3HAHUM O MHpE.
OpHa M3 IIaBHBIX 33Ja4 (U3MUECKOro oOpa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHUHM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTM W HHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIoJaraeT OBJAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:
® HAy4YHO OOBACHATH SIBICHUS,
® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MOJIyYEHUs BBIBOJIOB.
[lenu wm3yueHuss QU3MKM HA YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs OMNpEAETCHbI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusuka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrPaMMbl,
yTBepxkI€HHONW pemenneM Komnermn MunncrteperBa npocsemenuss Poccuiickonn @enepanuun
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henun nzyvyenus pU3NKH:
e npuoOpeTeHHe HHTEepeca M CTpeMJIeHHs OOydaloluXcsi K HaydHOMY H3y4EHHUIO
HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJleé TMO3HaHUA U  (QOopMHUpPOBaHHE
HCCJIEI0BATEIBCKOIO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (QopmHupoBaHUE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIM (U3MKH JUIsl pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



® Dpa3BUTHE TMPEJCTABICHUNW O BO3MOXHBIX cdepax Oyaymiedt mnpodeccuoHaTbHON
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (pU3MKOI, TOATOTOBKA K JalibHEHIIEeMY 00yYeHHIO B 3TOM
HalpaBJICHUH.
JlocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
e npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHUH BEIIECTBA, 0 MEXaHUUYECKUX, TETNIOBBIX,
JNEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
e npuoOpeTeHHe YMEHUH ONUCBHIBATH M OOBACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;
® OCBOCHHME METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAaHHEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;
® pasBUTHEC yMEHUW HAOMIOJATh MNPUPOAHBIC SBJICHUS W  BBINOJIHATH  OIIBITHI,
nabopaTtopHble PabOTHl W SKCIIEPUMEHTAJIbHBIE HCCIEIOBAHUS C HCIIOJIBb30BAHUEM
U3MEPUTEIIbHBIX TPHOOPOB;
® OCBOCHHE TPUEMOB PabOTHI ¢ WHPOpPMAIUEH (U3HUECKOTO COJCPIKAHUS, BKIFOYAS
WH(GOPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (M3WKHU, aHAU3 W KPUTHICCKOE
OlLICHMBaHME UH(OPMALINU;
® 3HAKOMCTBO CcO cdepaMu MpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.
Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Tpennaraemslii B mporpamMme no (Gusmke nepeyeHb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
PEKOMEH/IaTeNIbHBIM XapakTep, Y4YUTeNb JelaeT BbIOOp MpoBeleHHs Ja00OpaTOpHBIX PabOT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIUCKA IKCIIEPUMEHTAIbHBIX
3a/laHui, peJlaraéMbIX B paMKax OCHOBHOI'O FOCY/IapCTBEHHOIO SK3aMeHa 10 (PU3UKE.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHBL. M3mepenue ¢usnueckux BeauuuH. Pumyeckue MpuOOpEHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
SKCIIEPUMEHT [0 TMpOBEpKe TuInoTe3, oObsicHeHHWe Habmogaemoro spieHus. Omnucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopusie pabomsl u onsimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

N3mepenne TtemrepaTypbl NpHU TOMOIIM KUAKOCTHOTO TEPMOMETpa W JaTudKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. OMBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEW U  TBEPIBIX
(kpuCTaIUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIPHBIM CTpoeHHeM. OCOOCHHOCTH arperatHbiX COCTOSHUHN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBSICHSIIONNXCSA MPUTSHKEHHEM WA OTTAIKUBAHUEM YaCTHUIL

BEIECTBA.

Jlabopamopnwvie pabomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHUSL.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojercTBus Ten. Cuna ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U ciia TsbkecTH. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CokeHHe Cuil, HAIIPaBIEHHBIX 110 OJHOM NPSIMOM.
PaBuopelictByromas cui. Cuna tpenusi. TpeHue CKoJibXeHUs U TpeHue nokosi. Tpenue B npupojae
U TEXHHKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.
N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.
HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABHKEHUS (LIAPUKA B KUAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).
2. OrmpeneneHue cpelHed CKOPOCTU CKOJBXEHHsI Opycka WM IIapUKa MO HaKJIOHHOU
MJIOCKOCTH.
3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.
4. OmnbITel, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUs Ta3a OT 00bEMa, Temneparypsl. [lepenaya naBneHust TBEPABIMH TEJIaAMU, )KUIKOCTIMH U
razamu. 3akoH Ilackamsa. [lHeBMaTWyeckue MamvHbL. 3aBUCHUMOCTH JIaBJIICHUS KUIKOCTH OT
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rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIIHON
o6omoukn 3emnu. Ombir Toppuyennu. M3mepenue atmochepHOro MaBiieHUs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(hepHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neiicTBrus aTMOC(HEPHOTO AaBICHHS.
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3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJa.

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUJIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAKOLIEH CUIIBL, ICCTBYIOILIEH HA TEIO B AKUJIKOCTH,
OT Macchl Tena.

OnbIThL, 1EMOHCTPUPYIOLIKME 3aBUCUMOCTh BBITAJKHUBAIOLIEH CUJIIbI, IEUCTBYIOLIECH Ha
TEJIO0 B KUJKOCTH, OT 00bEMA MOTPYKEHHOM B KUJIKOCTh YaCTH TeJla U OT IJIOTHOCTH
JKUJIKOCTH.

KoHcTpynpoBanue apeomerpa WM KOHCTPYMPOBAHUE JIOAKU U ONpEIeieHue e
rpy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAs MJI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeHneHue mpaBuiIa paBHOBecHs pbluara K Onoky. «3omotoe mpaBuio» Mexanuku. KIIJ]
MPOCTHIX MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE.

Mexanunyeckas sHeprusi. Kunetnueckas 1 noreHuuaibHas sueprus. [IpeBpaiienue oq1Horo
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUs SHEPTHH B MEXAHHKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopmusie pabomsl u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasznen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE MTOJIOKEHUS MOJIEKYISIPHO--KMHETUYECKOM TEOpUHU CTPOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO M Ta3000pa3HOT0 COCTOSHHM BelecTBa. Kpucrammmyueckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIAPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWUIIpHbIE siBIeHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHKEHMSI YacTHI.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH 3Hepruu: Tersionepeaaya i COBepLIeHue

paboTHI.

BI/II[I:I TCILIONCpCAaYn: TCILJIOMIPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro OamaHnca. IlnaBineHue M OTBepJeBaHME KPUCTATUIMUYECKHUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! Tennonepenayun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNORAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmronenue u3MeHEHHs] BHYTPEHHEH SHEPruM Teja B pe3yjbTaTe Terionepeaadu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TEINIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onexrpuszanus Tei. J{Ba poja 31eKTpUUECKUX 3apsAaoB. BzauMmopaeiicTBre 3apsyKeHHbBIX TEJ.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYMHBI 3apsioB U
pPacCTOAHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJEMEHTapHbIM 3iieKTpuueckuil 3apsin. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TENJIOBOE, XMMHUYECKOE, MAarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
ITocnenoBarenpbHOE U MAPAUIEIBHOE COCIMHEHNUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JIeHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnonb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MOMYyYEHHS AJIEKTPHUUECKOW HHEPTUU. DIEKTPOCTAHIUH Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
OneKTpocTaTUIECKast UHIYKIIHSL.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. U3MepeHue 31eKTpUuecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXXHOCTH pa3/IeJICHMsI TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBre€ MarHUTHOTO TIOJIS1 HA TPOBOJHHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHsI UHIYKIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie pabomot u onvimel.

OnbITH IO HAOJIIOACHUIO STCKTPU3ALUH TEJI HHAYKIIUECH U TIPU COPUKOCHOBEHHH.

HccnenoBanue ASWCTBUS SJICKTPUIECKOTO MO HA TPOBOJAHUKU U TUDIICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

W3mepenue U peryImpoBaHue HAMPSHKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYILIETO Yepe3 Pe3UCTOpP, OT COMPOTUBICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
IPOBOJHHKA OT €r0 JIMHBI, IJIOMIAIH MTOIIEPEYHOr0 CeUSHHs U MaTepHaa.

8. IIpoBepka mpaBuia ClI0KEHUS HAPSHKEHUH MPH MOCIIEI0BATEIHLHOM COSIMHEHUH JBYX
PE3UCTOPOB.

9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpeneneHuie pabOTHI ANMEKTPUISCKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, MAYILETO Yepe3 IaMIIOUKY, OT HaIllPsHKEHUS Ha
HEH.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
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MarHuTa OT CHJIbI TOKA M HalpaBJIEHUs TOKA B KaTyIIIKe.
18. M3yuenue aecTBUS MarHUTHOTO IOJISt HA IPOBOIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl 1O MCCIIEOBAHUIO SIBICHUS 3JIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEAOBAaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOe aBMXkeHue. HepaBHoOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TpsMOHHEHHOe ABMkeHne. CBoOoaHOe nmageHue. OnbIThI
lanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

Ilepsbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperunt 3akoH Herorona. ITpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
MIOKOSI, IPYTHUE BUBI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHS. YCKOpPEHHE CBOOOIHOTO IMaJCHUSI.
JBmxenue manet Bokpyr Connna. IlepBas kocmuueckas ckopocTs. HeBecoMOCTh M neperpy3KkH.



PaBHOBecue mMaTepuanbHOM TOYKHA. AOCONMIOTHO TBEpAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspKecTH.

Nmnynec Tena. M3menenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHHs MMITYJIbCA.
PeakTuBHOE IBHKEHUE.

Mexanuueckasi pabota U MomHOCTb. PaboTa cun Tsxkectu, ynpyroct, tpeHusi. Cs3b

SHEPrUuu

u pa60TBI. HOTGHHI/I&HBH&H OHEpIrusa TCJIa, MOAHATOrO HaAd MNOBCPXHOCTHIO 3CMIIM.

IToTrenumanpHas 3Heprus cxxaroi npyxxuHsl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOGmroneHne MeXaHUYECKOro JIBUXKEHHSI TeJla OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTEH U TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pas3HbIX TeJ OTCUETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPAMOIUHENHOTO JBUXKEHUSI.

4. VccnenoBaHue NPpU3HAKOB PABHOYCKOPEHHOI'O JABUKECHHUS.

5. HabGmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUH, IPOMCXOIAIUX B cucTeMe oTcuéra «Tenexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEJIbHO KaOuHeTa (U3UKU.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeJIa U AEUCTBYIOLIEH Ha HErO CUIIBIL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. [IpeoGpa3oBanust SHEPTUU IPU B3aUMOJCHCTBUM TEN.

12. CoxpaneHnue UMIyJIbCca IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue uMIysabca Ipu abCOIIOTHO YIIPYrOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHue MexaHU4eCKOW SHEPTUH MPU CBOOOIHOM I1aJIEHUU.

16. CoxpaHeHnue MEXaHUYECKON SHEPTUH MPH JBMKEHUH TeJIa O IEHCTBUEM TPYKUHBI.

Jlabopamopuvie padomol u onvimel.

1. KoHcTpynpoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHHS
[IapUKA WIH TEIEKKH.

2. OmnpeneneHne CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBHKCHHS IapHKa IO
HAKJIOHHOM INTIOCKOCTH.

3. OrmpeneneHne yCKOpPEeHUs Tejda NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMN
MJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIB)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. TIpoBepka rumoTe3bl: €Ciiy NpU PaBHOYCKOPEHHOM JIBKEHUHU 0€3 HayaJlbHOW CKOPOCTH
IIyTU OTHOCATCSA KaK psiJl HEUETHBIX YUCEII, TO COOTBETCTBYIOLINE TPOMEXKYTKH BPEMEHU
OJINHAKOBBHI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHUJIBI HOPMAJIBHOTO
JTaBJICHUSL.

7. Omnpenenenne KodhPuUIMEHTa TPEHUS CKOTBKCHHUS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.

9. Omnpenenenne pabOTHl CUJIBI TPEHUS TIPH PABHOMEPHOM JIBIDKEHHUHM Tejla 10

TOPU30HTAIILHON ITIOBEPXHOCTH.



10. Onpenenenue pabOTHI CWJIBI YOPYTOCTH TPH TOIBEME Tpy3a C HCIOJIB30BAaHHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

11. V3yuenue 3akoHA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHEIL.

KonebartenbHoe nBuwxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJIeOaHMI: MepHoJ, 4acToTa,
aMImTyna. MareMaTud4ecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxaromue konebanus. Beinyxnennbsle koneOanus. Pesonanc. MexaHuueckue BOJHBI.
CaoiicTBa Mexanndeckux BoJiH. [IposionbHbIe U monepeyHblie BOJMHBL. J[JTMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'pomMKOCTB 3ByKa ¥ BbicOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habmroienue xonebanuii Tei noa JeHCTBUEM CHUITBI TSXKECTH U CUIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Haburonenne BbIHYX/I€HHBIX KOeOaHU 1 pe30HaHca.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (HA MOJIEIH).

HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI1 pe30HaHC.
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Jlabopamopnwsie padbomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U NIEpUOAA KOJIEOAHUNH MATEMATUYECKOTO MasiTHHUKA.
2. OmpezneneHue 4aCcTOThI U MEpHOJa KOoJIeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBaHue 3aBUCUMOCTH IEpHOJa KOJeOAHWN IMOABEIICHHOTO K HHUTHU Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCMMOCTH TepHoja KojeOaHWUN MPY>KWHHOTO MasTHHUKA OT MaccChl
rpysa.
5. IIpoBepka HE3aBUCUMOCTH TEpHoOJa KOJIeOaHWI Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl Ipy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD Mepro/ia KoJIeOaHU MPYKUHHOTO MasITHUKA
OT Macchl Ipy3a U )KECTKOCTU MPYKUHBI.
7. W3mepeHue yCKOpeHHUs! CBOOOIHOTO TaJCHUSI.
Pa3nen 10. DineKkTpoMarHuTHOE 1MoJ1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOICTBA 3JEKTPOMAarHUTHBIX
BOJIH. [lIkasa 3eKTpoMarHuTHBIX BOJIH. Mcronb30BaHKEe 3J€KTPOMAarHUTHBIX BOJIH JIJISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa NEKTPOMATHUTHBIX BOJH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopnwvie padbomot u onvimol.
1. U3ydeHwue CBONCTB 2IEKTPOMATHUTHBIX BOJH C MOMOIILI0 MOOHIBLHOTO Tele(oHa.
Pa3znen 11. CBeToBLI€e IBJICHNUS.
JlyueBasg monenb cBera. Mcrounuku cBeta. IIpsiMonuHEtHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3aKkOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH npeiaomiieHus cBeta. [lonHoe BHYTpeHHEe OTpaKeHUE CBETA.
Hcnonb3oBaHKe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOIAX.



Jlunza. Xox nydeir B numH3e. Omntmueckas cuctema ¢oToammapara, MUKPOCKONa |
Teneckona. I'na3 kak ontudeckas cucremMa. bin3opykocTs U 1abHO30PKOCTb.

Paznoxenne 6enoro ceera B ciektp. OnbiTl HptoTona. CiokeHne CrieKTpaabHBIX [BETOB.
Hucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHENHOE PpaCIIPOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Tony4yenne n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Tpenomienue cBera.

OnTuyeckuii CBETOBOI.

Xon styueit B coOMparomei Junse.

XoJ1 1y4deil B pacCcerBaroleu JIMH3E.

[Tony4yeHue n300paxeHuit C MOMOIIBIO JIHH3.

[Mpunun aeiictBus Goroamnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Mogens rinasa.

11. Paznoxenue 0emoro cBeTa B CIEKTD.

12. [lonyueHnue 6enoro cBera MpH CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1.
2.
3.

No ok

HccnenoBaHue 3aBUCUMOCTH YIJla OTPAXKEHUsI CBETOBOTO JIyya OT yrijia MaJeHusl.
W3ydeHne xapakTepuCcTUK H300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCUMOCTH yTila MPEIOMIICHUSI CBETOBOTO Jyya OT yIJia MajeHus Ha
IPaHULIE «BO3LYX—CTEKIION.

[Toryuenue n300pakeHUIA ¢ TIOMOIIBIO COOMPAIOIIEH JIMH3HI.

Onpenenenne GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUIIBI COOMparoIeit TNH3BI.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1IBETa MPEIMETOB NpPU UX HAONIOJAEHWU Yepe3 LIBETOBBIC
(GUIBTPBIL.

Pa3zngen 12. KBanToBble siBJIeHHUS.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atroma bopa. Ucnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPBI.

PamuoaktuBHOCTE. Anbda-, O6eta- W ramma-uznydeHus. CTpO€HHE aTOMHOIO Sapa.
Hyknonnass moxens atomHoro siapa. W3oronsl. PanunoaktuBHble mnpeBpamieHus. llepuon
noJtypacnaaa aTOMHBIX siJiep.

Snepuble peakiuy. 3aKOHBI COXPAHEHHS 3aps0BOT0 U MACCOBOTO UMCEN. DHEPTHUS CBSI3U
aTOMHBIX siziep. CBsI3b MacChl ¥ DHEPruu. Peaknmu cuHTe3a U eneHus saep. VIcTouHuKu sHeprun
ConHua u 3BE371.

Snepnas snepretuka. JleiicTBUS pagMOAKTUBHBIX U3TYYEHUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CHexTpsl HU3JIy4eHHS U TOTJIOMIEHUS.

CrexTpsl pa3Iu4YHbIX T'a30B.

CnexTp BoaOpoa.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuéruyrka HOHU3UPYIOMINX U3TYyISHHH.

Perucrpanus uznydeHuss npupoaHbIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopuvie pabomsl u onvimel.
1. HaOnromeHue CIUTONIHBIX M JJMHEHYATBHIX CIIEKTPOB U3TYUCHUSI.



2. HccnenmoBaHue TPEKOB: HM3MEpPEHUE SHEPTUM YAaCTULBI MO TOPMO3HOMY MYTH (IO

dororpadusm).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IHoBTOPHUTEIBbHO-0000 A0 MOTYJIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH MJi1 CUCTeMAaTu3aluu U
00001IeHNST TPEIMETHOTO COACPIKAHMS M OIBITA IEATEIHbHOCTH, TPUOOPETEHHOTO MIPH U3YUECHUU
BCEro Kypca (hpM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapCTBEHHOMY JK3aMEHY IO
bu3uKe I 00yJaroIIMXCs, BRIOPABIIMX 3TOT YYCOHBIN MPEAMET.

IIpu u3yuyeHnu JaHHOTO MOYJISl PEATIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IE€ATEIbHOCTH,
HA OCHOBE KOTOPBIX OOECHEYMBACTCS JOCTIKEHUE TMPEAMETHBIX ¢ METallpeIMETHBIX
IUTAHUPYEMBIX PEe3yJbTaTOB 0OydeHus, (GopMHpyeTcs €CTeCTBEHHOHAy4YHas T'PaMOTHOCTH:
OCBOEHHME HAYYHBIX METOJIOB MCCIIEOBAHUS SIBIICHUNA IPUPObI U TEXHUKH, OBJIAJICHUE YMEHUSIMU
OO0BACHATH (PU3NUECKHE SBJICHHUS, IPUMEHSS MOTYUCHHbIC 3HAHMSI, pelIaTh 3ajaui, B TOM YHUCIIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIMATBHO AEATEIbHOCTHBIA XapakTep JAHHOTO pa3jiesia peaIu3yeTcs 3a CYET TOrO,
4TO 00yYarOLIUeCs BBIMOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE IMOJIYY€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (DM3HUYECKUE SIBICHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

HCIIOJIb30BaTh HAYYHBIC METOJBI MCCICAOBAHUS (PU3NUYCCKUX SBJICHHA, B TOM YHCIC IS
MIPOBEPKU TUIOTE3 U MOJYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAay4YHBIE OCHOBBI HambOoOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHI,
HaIrpuMep, MPaKTHYECKOTO MCIOJIb30BaHUS PA3IMYHBIX HCTOYHUKOB SHEPIHH HAa OCHOBE 3aKOHA
MIPEBPAICHHS U COXPAHEHHS BCEX M3BECTHBIX BUOB SHEPTHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE IMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06p330BaTeJ'IBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst OynyT c()opMHUpPOBAHBI CIECIYIONIUE JUYHOCTHBIE Pe3yJbTAThI B YaCTHU:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTEepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3muecKon
HayKH;

[ IEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

] TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIEHUH OOIIECTBEHHO 3HAYUMBbIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

] ocOo3HaHME BaKHOCTH MOPAJIbHO--3TUYECKUX IIPUHIIUIIOB B JESATENILHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCTIpUSITHE SCTETUYECKHX KadeCTB (PM3MUYECKON HAYKU: €€ TapMOHHUYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

[] oco3HaHHEe IEHHOCTH (pU3MUecKod HayKd Kak MOIIHOTO MHCTPYMEHTAa MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHILIEH COCTABIISIIOLIEH KYJIbTYpHI,

] pa3BUTHE HAYYHOU JIF0O03HATEIBLHOCTH, MHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

[l oco3HaHMe IEHHOCTH 6€30IacHOT0 00pa3a *KMU3HU B COBPEMEHHOM T€XHOJIOTHYECKOM MHpE,
BaXHOCTH ITPaBUJI 0€30IaCHOTO MOBEIECHUS Ha TPAHCIOPTE, Ha 10pOrax, ¢ JEKTPUUECKUM U
TEIUIOBBIM 00OPYZOBAaHUEM B JOMAIIHUX YCIOBHUSAX;

[J chopMUPOBAHHOCTH HaBbIKA peJIeKCHH, TPU3HAHKIE CBOETO MpaBa Ha OUTHOKY U TAKOTO e
IIpaBa y Apyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

[] akTUBHOE y4acTHe€ B pEIIeHUH MPAKTHUYECKHUX 3a/ad (B paMKaX CeMbU, 00pa30BaTEIbHOM
OpraHu3aIK, TOpoJa, Kpast) TEXHOJIOTHYECKOH 1 COIMaIbHOM HapaBIeHHOCTH, TPEOYIOIINX
B TOM 4HCJI€ U GU3NUECKUX 3HAHUI;

] MHTEpeC K MPaKTUYECKOMY M3y4eHUI0 podeccuil, CBI3aHHBIX C (PU3HUKOM;

7) IKOJIOrM4YeCcKOro BOCIIMTAHMS:

(] opueHTalusi Ha NpPUMEHEHHE (QHU3UYECKUX 3HAHUHM Ui peleHHus 3ajgad B 00JIacTH
OKpY>KaroIllel Cpe/ibl, INITAHUPOBAHMSI TIOCTYIIKOB ¥ OLIEHKH MX BO3MOXKHBIX NOCIEACTBUM JUIs
OKpY>KaIOIllEel Cpe.bl;

[ oco3HaHMeE INI00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

[] moTpeGHOCTH BO B3aMMOJEHCTBMM TIPU BBINOJIHEHUH HCCIEIOBAaHUI U TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;

[ MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO JEATEIBHOCTD;

(1 morpeGHOCTh B ()OPMHUPOBAHUM HOBBIX 3HAHWUN, B TOM uucCie (OPMYIHUPOBATH HJIEH,
MIOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

] ocoznanue AeGUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;



e [] rulaHWPOBAaHUE CBOETO PA3BUTHSI B MPUOOPETEHNUU HOBBIX (PU3UUECKUX 3HAHUI;

o [] CTPEMIICHHUEC aHAJIM3UPOBATH U BBIABJIATH B3AMMOCBA3U IIPUPOBI, 06IHeCTBa 1 3KOHOMHMKU,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘{eCKI/IX 3HaHHﬁ;

e [] OUEHKa CBOMUX JEHCTBUH € y4ETOM BIMSHHMS Ha OKPYXKAIOLIYIO CpPEAy, BO3MOMXHBIX
rJ100abHBIX OCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomierocsi OyayT cGOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJIATH M XapaKTEPU30BaTh CYIECTBEHHbBIC IPU3HAKH O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKALMK, OCHOBAHUS ISl 0000IEHUS
U CPaBHCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH M NMPOTHUBOPEUMS B PaCCMAaTPUBAEMbIX (aKTax, JaHHBIX U
HaOJIOICHUSX, OTHOCSAIIMXCS K (PU3HMUECKUM SBIICHHSIM;

BBISIBJISITH TIPUYMHHO--CJICCTBEHHBIC CBS3M NPU HM3YYCHHU (PU3MUYECKHUX SIBICHUHA H
IPOIIECCOB, JIeNIaTh BBIBOABI C HCIOJB30BAHUEM JIEAYKTUBHBIX M HMHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIEHO BBIOMPATh CIIOcO0 peleHns yueOHo (pu3ndeckoil 3a1aun (cpaBHEHUE
HECKOJIbKMX BapMaHTOB pEILIeHMs, BbIOOp Haubojee MOIXOAAMIEr0o ¢ Y4ETOM
CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPUERB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

UCIIOJIB30BAaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IIO3HAHNS,

IIPOBOAMTH IO CAMOCTOSITEIbHO COCTABJICHHOMY IJIaHY OIIBIT, HECIOXKHBIA (PU3NUYECKUI
HKCIIEPUMEHT, HEOObILIOE UCCIIEI0OBAaHNE (PU3NYECKOTO SIBIICHUS;

OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIMIO, MOJYYEHHYIO B XOJ€
WCCJIEIOBAHMS WIIM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMYJIMpPOBaTh  OOOOIIEHUS M  BBIBOABI IO  pe3yibTaTaM
MPOBENEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEJOBAHMUS,

IPOTHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BuTHe (PU3NUECKUX MPOIECCOB, a TaKKe
BBIJIBUTaTh MPEINO0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

OPUMEHSTh pa3jIMyHble METO/bl, HHCTPYMEHTHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
UH(OPMALIUY WK TaHHBIX C YYETOM MPEI0KeHHON yueOHOM (pu3ndecKoi 3a1a4u;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (OpMy MpeacTaBieHHs HHoOpManuu u
WUTIOCTPUPOBATh pEIIAEMbIE 33Jaud HECIOKHBIMU CXEMaMH, AWarpaMMaMH, WHOMN
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XOJie¢ OOCYXACeHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPaTOPHBIX padoOT u
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbI M BBICKA3bIBATh WJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COIIOCTaBJISITh CBOM CYXJACHUS C CYXICHHSIMU JPYrUX YYaCTHUKOB JIMAJIOTA,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyONMYHO  TPEICTaBISITH  PE3yAbTaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MIOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMaHHON U WHAUBUYyATBHOW PabOThI U
peLIeHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

NPUHUMATh 1EJIM COBMECTHOW JICATEIIbHOCTH, OPraHU30BBIBATH JEHCTBHA MO &
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOKO YacTh Pa0OTHI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTara MO CBOCMY
HAIPaBJICHUIO U KOOPAMHUPYS CBOU JICHCTBHS C APYTUMH WiICHAMUA KOMaH/IbI;
OIICHUBATh KA4ECTBO CBOETO BKJIaJa B OOLTUI MPOYKT IO KPUTEPHSIM, CAMOCTOSITEIIEHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3amnus:

BBISIBJISITH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl PeIIeHUS
(bu3nUecKux 3HaHUMH;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITENIbHO COCTABJISITh AJTOPUTM peElIeHUs (U3NYECKOM 3ajaud WM IJIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JIaBaTh a/ICKBaTHYIO OLICHKY CUTYallU{ U IpeJyIaraTh IUIaH €€ N3MEHEHMS;

OOBSACHATH MPUUYMHBI TOCTUKEHUS (HEAOCTUKEHUS ) pEe3Yy/IbTATOB I€ATEIbHOCTH, 1aBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCIIE B X0/ BBITOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUIM;

CTaBUTh ce0s1 Ha MECTO JAPYrOro YeJoBeKa B XOJE CIOpa MM JTUCKYCCUU Ha HAYYHYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

NpU3HaBaTh CBOE MpaBO Ha OMMOKY NpU peuieHHH (U3NYECKUX 3aJad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE 5K€ IIPaBO APYTOro.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonny oOyuenuss B 7 KJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMIKOE, ra3o00pa3HOe), MEXaHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPAMOJMHEHHOE),  TpaeKkTopus,
paBHOJEHCTBYIOIIAs cuia, Jaedopmarus (ympyras, IJIacTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

pasnnyath siBiieHus (1ud¢ysus, TEII0BOE IBUKEHUE YaCTUL] BELIECTBA, PABHOMEPHOE
JBUKCHHE, HEPAaBHOMEPHOE IBIKECHUE, MHEPLHUs, B3aUMOJCHCTBUE TEJ, PAaBHOBECUE
TBEPABIX TEJ € 3aKPEIUIEHHON OCBIO BpAIllCHNUs, IIepeaaya 1aBJIeHUs TBEPAbIMU TEIAMU,
KHUIKOCTSIMM M Ta3aMu, aTMoc(pepHOe JAaBieHHE, IUJIaBaHUE TeJ, MpPEeBpaLleHUs
MEXaHUYECKOM 3HEPIUn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3yYEHHBIX (PU3MUECKUX SIBICHUM B OKPY)KaIOLIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B XHUBOM W HEKMBOM INPUPOJAE, ACUCTBHE CWJIBI TPEHHUS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro AABJICHMS Ha KMBOM OpraHu3M, IUIaBaHHE DbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKUE SBJICHUS, UCIIONb3Ys (PU3NYECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHJIa YIIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUIla TPEHUsI, AaBleHHe (TBEPAOTO
Tesa, >KUIKOCTH, Tasa), BBHITAJIKMBAIOLIAs CUJIa, MeXaHWYeckas padoTa, MOIIHOCTb,
IUIEYO CHUJIbI, MOMEHT CHJIbl, KO3(QQUIIMEHT IOJE3HOTO JEHUCTBUS MEXaHHU3MOB,
KMHETHYecKass M MOTEHLHUalbHasl 3HEPIus), MpH OINUCAHUU NPAaBUIBHO TPAKTOBATh
(bu3nUecKnit CMbICI UCOIb3yEMBbIX BETMUUH, UX 0003HAUEHUS U €TUHUILIBI PU3NIECKUX
BEJIMYMH, HAXOAUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (PU3MUECKYIO BEIHYUHY C
JPYTMMH BEJIWYMHAMM, CTPOUTH TpadUKH HM3YyYEHHBIX 3aBUCUMOCTEH (PU3NUYECKHUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3nUecKue ABICHUS U MPOLIECCH, HCIOJb3Ys MpaBuIIa
CJIO’KEHUS CHUJI (B/10JIb O/IHOM mpsiMoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IOpaBUIO paBHOBecHs pblyara (OJ70Ka), «30JI0TO€ TMpPaBHJIO» MEXaHUKH, 3aKOH
COXpaHEHMsSI MEXaHWYECKOW >HEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA Y 3aIIMChIBAaTh €r0 MaT€MaTHYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3HUECKUE SBIECHUS, IPOLIECCHI U CBOMCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil  IMPaKTHUKO-OPUEHTUPOBAHHOIO  XapaKTepa:  BBIIBIATH  NPUYUHHO-
-CJIeJICTBEHHbIE CBS3U, CTPOUTH 00bACHEHHE U3 1—2 JOrMYecKHX IIaroB ¢ Onopoi Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemate pacuéTHble 3afaud B 1—2 [eWCTBUSA, HCIOJIB3YsS 3aKOHBI U (OPMYJIBL,
CBs3bIBaIOIIME (PU3NUECKHE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33Ja4H 3all1ChIBAaTh
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3HUECKHE BEIUYMHBI B (OPMYJBl U NPOBOIUTH
pacy€rbl, HAXOAWUTH CIPABOYHbIC [aHHbIE, HEOOXOAMMBIE MJIs peLIeHUs 3a71ad,
OLIGHUBATh PEATUCTUYHOCTD MOTYYCHHOHN (PU3MUECKON BETMUHHBI,



pacrio3HaBaTh poOIEMBbl, KOTOPbIE MOKHO PEIIUTh IPU TOMOIIN (PU3MUECKUX METOJIOB,
B ONMCAHUU HCCIIEAOBAaHMS BBIICIATh IPOBEPSIEMOE IPEAINONIOKEHHE (THIIOTE3Y),
pa3nnyaTth ¥ WHTEPIPETHPOBATH MOJTYYEHHBIH PE3ysbTaT, HAXOAUTh OIIMOKH B XOJ€
OIbITA, JIEJIATh BBIBOJIBI I10 €70 PE3y/bTaTaM;

IPOBOJIUTH ONBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WIN (U3NYECKUX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUS, 3alIUChIBATE X0/ OINbITa U (OPMYJINPOBAThH BHIBOJIBI,
BBINOJIHATH IPSMbIE U3MEPEHUS PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH MCCIICJOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOH BEIMUYUHBI OT JPYrou ¢
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
TeJa OT BPEMEHU JIBUKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tea M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOINAAU
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJaBaHMSA TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHUX BEITHMYUH B BUJIE TIPEAJIOKEHHBIX TaOIUI] ¥ IpaduKOB, A€TaTh
BBIBO/JIbI 110 pPE3YJIbTaTaM UCCIIEIOBAHMS;

IPOBOJIUTh KOCBEHHBIE H3MEpEHUs (PU3MUECKMX BEIMUYMH (IUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOuoiaTh TMpaBWja TEXHUKM Oe30macHOCTH IMpu pabore ¢ J1abopaTOPHBIM
o0opynoBaHuEM;

yKa3bplBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS HU3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOpOM Ha WX OMHMCAaHUA (B TOM YMCIE: MOAIMUIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMIO O MpHUMepax) NPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOJCHHS HOPM 3KOJOTHYECKOTO TIOBEIEHUS B
OKpYXKarollleH cpere;

OCYILECTBIIAATh OTOOp HMCTOYHUKOB HMH(popmanuu B MHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHbIX UCTOYHHUKOB BBIACISITh HH(GOPMAIIUIO, KOTOpas SIBISIETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HEIOCTOBEPHOI;

UCIIOJIb30BAaTh MPH BHIMIOTHCHUH YYeOHBIX 3a/JaHUN HAYIHO--TIONMYJISPHYIO JIUTEPATYPY
(GU3HYECKOTO CO/IePIKaHUSI, CIIPABOYHBIE MaTEPHAIIBI, PeCypChl ceTH HTEpHET, BIaIeTh
npuéMaMyd KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHus HHPOpPMAIMM U3 OJHOMN
3HAKOBOW CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
MCTOYHUKOB MHPOpMAIK (PU3NIECKOTO COJIEPKaHUs, B TOM YHCIE IMYOJIUYHO AeNaTh
KpaTKHEe COOOIICHHSI O Pe3yIbTaTax MPOCKTOB MM YYeOHBIX UCCIICIOBAHUM, IPU 3TOM
IpaMOTHO HUCHOJb30BAaTh HM3YyYCHHBIH MMOHATUHHBIA anmapar Kypca (usukw,
COIPOBOXKAATh BBHICTYIIJICHUE MPE3EHTAIUEH;

IIPYU BBIIIOJIHEHUHU y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paclpenessTh 00S3aHHOCTH B
IpynIe B COOTBETCTBHUH C IMOCTABICHHBIMH 33/1a4aMU, CIEAUTD 32 BBIIIOJIHEHUEM IUIaHa
NEHCTBUI, aJeKBAaTHO OIEHUBATh COOCTBEHHBIM BKIAJ B JEATEIBHOCTb TPYIIIBL,
BBICTPANBaTh KOMMYHUKATHBHOE B3aMMO/ICHCTBHE, YUUTHIBASI MHCHUE OKPYKAIOIIUX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

MCIIOJIb30BaTh IMOHATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JIBH)KEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBILLICHHBIN MMap, BJIa)XKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKHUI 3aps/l, dJIEKTPHUUYECKOE
T0JIE, POBOJIHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN AJIEKTPUYECKUM TOK, MATHUTHOE IOJIE;
pa3iuuaTth SIBICHUA (TEMJIOBOE pacIIUpeHHe W CKaThe, Teruionepenada, TeraoBOe
paBHOBECHE, CMayMBaHHWE, KaNWULIPHBIE SBICHMS, UCIAPEHHUE, KOHJICHCALUs,
IIJIABJICHUE, KPUCTAJUIU3aLHs (oTBepaeBaHue), KUIICHHUE, TemIonepeaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, ACHCTBHUS JJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJICHCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 HA MPOBOJHUK C TOKOM, JJIEKTPOMATHUTHAs
WHAYKIUSA) 1O OINHUCAHUI0 MX XapaKTEepPHbIX CBOMCTB M HAa OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NUYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hcle (u3nUecKue SBICHUS B TMPUPOJEC: TMOBEPXHOCTHOE HATSHKECHHE U
KamWUIIpHBIE SIBIICHUS B TPUPOJAE, KPUCTAUIBI B mpupojne, uzinydeHue CouHila,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
DIIEKTPUYECKHUE SBJICHUS B aTMOC(Epe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emiiu, Apei¢ Mor0CcoB, poJib MATHUTHOTO TMOJIS [T )KU3HU Ha 3emiie, OJIsipHOe
CHUSHHE, TIPH DTOM TIEPEBOAWTH TNPAKTHYECCKYIO 3aJadyy B Y4YEOHYIO, BBIICTATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUINUECKUX SIBICHUM;

OTHCHIBATh U3yYCHHBIE CBOWCTBA TEN U (PU3NUYECKUE SBIICHUS, UCTIONB3Yysl (HU3UUECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelIbHas
TEIUIOEMKOCTh ~ BELIECTBA, YAEJNbHAs TEIUIOTA IUIABJIECHUS, YAEIbHAs TEIUIOTA
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIIMHBI, OTHOCUTENIbHAS BIIA)KHOCTh BO3yXa, AJEKTPHUYECKUI
3apsl, CUJIa TOKA, JIEKTPUYECKOE HAIIPSKEHUE, COITPOTUBIIEHUE IIPOBOIHUKA, YAEIBHOE
COTMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTH IEKTPHUECKOTO TOKA), MPU OMMHCAHUN
MPaBUJIbHO TPAKTOBATh (M3UYECKUN CMBICT UCHOJIb3YEMbIX BEIUYUH, O003HAUECHUS U



eAUHULBI (U3NYECKUX BEIUYMH, HAXOAUTh (OPMYyJbl, CBS3BIBAIOLIUE JaHHYIO
(¢U3MUeCKyI0 BETUYMHY C JPYTMMH BEIUYMHAMH, CTPOUTH Tpa(uKH H3y4EeHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEIHYHH;

XapaKTepu30BaTh CBOMCTBa Teis, (pU3MUeckue SBICHUS M MPOLECCHl, HCIOJb3Ys
OCHOBHBIE€ TIOJIOXKEHUSI MOJEKYJSIPHO--KHHETUYECKOW TEOpUU CTPOECHHUS BEIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia,
3akoH OMa /151 yyacTka LienH, 3akoH J[xoyns—JIeHna, 3akoH coxXpaHeHus SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3alMCHIBATH €r0 MAaTEMAaTHYEeCKOe
BBIPA)KCHHUE;

OO0BSACHATH (pU3MUECKHE MPOIECCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin MIPAaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYHUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE W3 1—2 JIOTMYECKUX IIaroB ¢
oropoii Ha 1-2 U3y4eHHbIX CBOMCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacuéTHble 3adauyd B 2-3 JEWUCTBUA, HCIONB3YsA 3aKOHBI U (OPMYIIBL,
CBSI3bIBArOIIME (PU3NYECKHE BEJTMUMHBI: HA OCHOBE aHAJIM3a yCIOBUS 33/1a4H 3aIMChIBATh
KpaTKOE YCIIOBUE, BBISBISATh HEIOCTATOK MAHHBIX JUIS PELICHUs 3a7add, BHIOMpPATh
3aKOHBI U POPMYIIBI, HEOOXOIUMBIE /TS €€ peIIeHHUs, TIPOBOIAUTE PACUETHI U CPABHUBATH
MOJIyYEHHOE 3HaueHue (PU3NYECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh Ipo0IEMbI, KOTOPBIE MOKHO PEIIUTH ITPH IIOMOIIH (PH3UYECKUX METOJIOB,
UCIIONIb3YSl OINKCAHUE UCCIIECOBAHMS, BBIACIATH IPOBEPSAEMOE IPEANONIOKEHHE,
OLICHMBATh MPaBUIIBHOCTh MOPSAKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WK (U3NYECKUX CBOMCTB
Tes (KamWUISPHBbIE SIBICHUS, 3aBUCHUMOCTb JIaBJEHHS BO3JAyXa OT €ro oObéMma,
TEMIIEPATYPHI, CKOPOCTH NPOLIECCA OCTBIBAHUS U HarPEBAHUS IPU U3IyYEHUU OT LIBETA
W3NIydaronie  (MOrJIomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIEPATypbl JKUIKOCTM U IUIOMIAAU €€ MOBEPXHOCTH, DJEKTpHU3alus Tel U
B3aMMOJEHCTBHE DJIEKTPUYECKUX 3aps/iOB, B3aMMOJECHCTBHE INOCTOSHHBIX MAarHuTOB,
BH3YyaIM3alysl MAarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB, IE€HCTBUS MArHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh TNpOBEpsAEMbIE TPEANOIOKEHHS, COOUpPATh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBATH XOJA OIBITa U
(bopMyIHpOBaTH BHIBOBI;

BBITMOJHATH MPSMbIE U3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHONW BIaKHOCTH BO3.yXa,
CHJIBI TOKa, HANpsDKEHUS C HUCIOJIb30BAHHMEM aHAJIOTOBBIX MPUOOPOB U JIATUUKOB
(bu3NYeCKUX BEJIMYMH, CPABHHUBATh pE3YJIbTaThl HU3MEPEHUN C Y4E€TOM 3aJaHHOUN
a0COTIOTHON MOTPENIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSIMBIX U3MEpPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIAJU MOMEPEYHOI0 CEYEHMsI U YJEIBHOIO CONPOTUBIIEHHS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, HAYLIETO Yepe3 IPOBOJHUK, OT HANPSKEHMS HA IPOBOJIHUKE,
HCCJIEIOBAaHHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEJUHEHHI MPOBOJIHUKOB):
IUIAHUPOBATh MCCIIEIOBaHNE, COOMPATh YCTAaHOBKY U BBINOJHITH W3MEPEHUs, CIeAys
IPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3yibTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOIUI U TpaUKOB, AeTaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIEIOBAHMUS;



IPOBOJUTh KOCBEHHbBIE M3MEPEHUs (U3NYECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBIICHUE MIPOBOJIHUKA, pab0OTa U MOIIHOCTb AJIEKTPUUYECKOI'O TOKA):
IUIAHUPOBATh M3MEpPEHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEays
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAYEHUE BEITUUNHBL;

coOuoaTh IpaBWjia TEXHUKM Oe30MacHOCTH Ipu paboTre ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUYECKHX
YCTPOMCTB € OMOpPOW HAa MX ONMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK BIIEKTPUUYECKON
SHEpPruH, HJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTeNbHbIE 3JIEKTPONPHOOPHI
(mpuMepBl), SJCKTPUYECKUE MPEIOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJIBUrATENb
IOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
Heo0XouMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE€ TEXHUUYECKUE YCTPOICTBA M H3MEpPUTENIbHBIE HPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTeNlb BHYTPEHHETO CTOpPAHMs, JIEKTPOCKOI, PEOCTaT), COCTAaBISATH
CXEMBI DJIEKTPUUYECKHX IIETIEH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHHUS JIEMEHTOB JIEKTPUUECKUX LIenei;
IOPUBOAUTH TpPHUMEPBl (HAXOAUTh HMHGOPMALMIO O MPUMEPax) MNPaKTUYECKOTro
UCIOJIb30BaHUS (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH MNpH OOpalleHud ¢ NpudOpaMu U TEXHUYECKUMH YyCTpoOiicTBamuy,
COXpaHEHHsI 3JI0pOBbSI M COOJNIOJCHUS HOPM OKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKaroIlei cpese;

OCYILECTBIIATh MOMCK HHPOpMaLUU pu3nueckoro coaepkanus B IHTepHere, Ha OCHOBE
UMEIOINXCS 3HAHUA M MYyTEM CPaBHEHHUS JIOTIONHUTENLHBIX HMCTOYHUKOB BBIICISATH
UH(POPMaLINIO, KOTOpasi ABJISETCS IPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;
UCIIOJIb30BaTh MIPU BHIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3MUecKoro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BiIalieTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHUs HH(POpMAlUM M3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

co3iaBaTh COOCTBEHHbIE IHCHbMEHHBIE M KpAaTKUE YCTHbIE COOOIIEHHUs, 00oO0mIas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM  HCCIEeI0BATENbCKON
JeSITeIbHOCTH, MPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIN MOHATHIHBIN ammapar
Kypca (pHU3UKH, COPOBOXKIATh BRICTYIUICHHE MTPE3CHTAIHCH;

IpYA BBITOJHEHUH YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenensaTe 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 32 BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHUBaThb  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonny oOyuenus B 9 kjacce mpeIMeTHbIE pe3ybTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh Yy O0OYUYaIOIIUXCSI YMEHHI:

UCIIOJIb30BaTh IMOHATHS: CHCTEMa OTCUéTa, MaTepualbHas TOYKa, TPACKTOPUs,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIro JIBMXKEeHUs, nedopManus (yrnpyras, miacTH4ecKas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IEPErpy3Kd, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,



MEXaHUYecKue KonebaHus M BOJHBI, 3BYK, HHOQPa3BYK M  YyJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JATbHO30PKOCTh, CIEKTPHl HCITYCKaHHsI M TOTJIOMIeHUs, anbga-, Oera- U Tramma-
U3JIy4€HUs, U30TOIIb, iAEPHAs SHEPTE€THKA;

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBUKEHHUE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBM)KEHHE, CBOOOIHOE MMAaJJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE [JBUKCHHE,
Kojie0aTeIbHOE JBMKEHHUE (3aTyXarolle M BBIHYXKIEHHbIE KoJeOaHUs), PE30HAHC,
BOJIHOBOE€ JIBWJKCHHME, OTpPaK€HHE 3ByKa, MPSAMOJIMHEHHOE pacIpOCTpaHEHHUE,
OTpa’Ke€HHE U IPEJIOMIIEHUE CBETA, MI0JIHOE BHYTPEHHEE OTPa’KEHUE CBETA, PA3JIOKEHHE
0enoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAsl PAIMOAKTUBHOCTb, BOSHUKHOBEHHE JIMHEWYATOI O CIIEKTPA U3IIY4YEHHUS ) 110
OIHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JJTaHHOE
duznueckoe sBICHUE;

pacro3HaBaTh MPOSIBIIEHUE U3yYCHHBIX (PU3MUYECKUX SBICHHUIA B OKpYKaromeM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOU cucTeMBl, PEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHYECKHE BOJIHBI, IyHaMH, 5XO, LBETa Tel,
ONTUYECKHE  SBJIECHUS B  INpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIbTPa(uOIETOBOrO U PEHTIC€HOBCKOIO H3JIY4YEHUH, €CTeCTBEHHbIN paJuOaKTUBHBIN
(OH, KOCMHMYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE MPUPOIHBIX MHUHEPAJIOB,
JefCTBUE paiMOAKTUBHBIX MU3IYyYEHUH HAa OPraHU3M 4YeJOBeKa), IPU ATOM IEPEBOIUTH
NPAaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKU)
(bu3nUeCcKuX SBICHUIA;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (CPEAHSIsI U MTHOBEHHAs! CKOPOCTb TeJla MPU HEPABHOMEPHOM JIBUXKEHMH,
YCKOpEHHUE, MepeMEIleHue, MyTh, YIIoBas CKOPOCTb, CHUJAa TPEHUs, CUJIa YIPYTOCTH,
CHJIa TSXKECTH, YCKOPEHHE CBOOOJHOIO MaJeHMsI, BEC TeJa, UMITYJbC TE€a, UMITYJIbC
CHJIBI, MEXaHUYECKasi paboTa U MOIIHOCTh, MOTEHLIUAIbHAS SHEPTUs Tela, MOJHATOrO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPIUs CKAaTOW NPY)KUHBI, KHHETHYECKast
SHEprus, MoJHasg MEXaHUYEeCKasi JHEPIusl, IEPUO U YacToTa KoJeOaHU, 1JIMHA BOJHBI,
IPOMKOCTb 3ByKa U BBICOTa TOHA, CKOPOCTb CBETA, II0KA3aTENIb MIPEIOMIIEHUS CPEAbI),
IpU ONHMCAHUU MPABUIBHO TPAKTOBAaTh (PU3MUECKUIH CMBICI HMCIOJB3YEMbIX BEJUYHH,
0003HaueHHs M eIUHUIBI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBSA3BIBAIOIINE
JTaHHYI0 GU3UYECKYIO BETUYUHY C IPYTUMH BEIHUYNHAMU, CTPOUTH FpaUKK U3y4EeHHBIX
3aBHCUMOCTEN (PU3NUECKUX BEIUYNH;

XapakTepru30BaTh CBOICTBA Tell, PU3UYECKUE SIBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH
COXpaHEHUsI PHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHUS, MPUHIUI CYNEPHO3UIMN CHII,
IIPUHIIAII OTHOCUTENBHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaXEHMsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBl COXPAHEHMs 3apsi0OBOrO H
MacCOBOTI'0 YHCEJI TPU SJIEPHBIX PEAKIHUX, IPH ITOM JIaBaTh CJIOBECHYIO (POPMYIHUPOBKY
3aKOHa U 3aIIUCBIBATh €0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (pU3MYECKHe TMPOLECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallull  MpPaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  MPUYUHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX II1aroB € OMOPOil Ha 2—



3 W3YyYECHHBIX CBOWCTBA (U3MYECKUX SBICHUM, (PU3NUECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEH;

pemaTth pacu€THbIC 3aa4n (OMUPAIOIITUECS HA CUCTEMY U3 2—3 YpaBHEHHUIA), HCTIONB3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAalONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
yCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEAOCTAIOUINE MU
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAMTH pPAcUéThl U OLEHUBATHh PEATUCTHUYHOCTb IOJYYEHHOIO 3HAUEHUs
(U3HYECKON BETMIMHBL;

pacro3HaBaTh NPOOJIEMBbl, KOTOPHIE MOKHO PELIUTH ITPH TOMOIIH (PU3NYECKUX METOJIOB,
UCIIOJIb3YSl OIKMCAHUE UCCIECOBAHMS, BBIACIATH IIPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHUBATh IMPABWJIBHOCTbh IOPSJIKA IPOBEICHUS HCCIEAOBAHUS, IeNIaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTAaThl HAOIIOIEHUN U OIBITOB;

IPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NIECKUX CBOHCTB
Ten (M3ydeHue BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpAaHEHUS SHEPTUH, 3aBUCHMOCTh
nepuoja KojebaHui MPyKUHHOTO MAATHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTb OT aMILIUTY/bl MaJIbIX KOJE€OAHUMN, MPSIMOIMHENHOE pacpOCTpaHEHUE
CBETa, pa3ioKeHHe OEeI0oro CBeTa B CIEKTP, U3yUeHUE CBOMCTB H300pakeHUs B IIIOCKOM
3epKajie U CBOMCTB HM300paKeHUs MpeaMeTa B coOuparomiei JIuH3e, HaOIoJeHHe
CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB W3JIyYEHUsS): CaMOCTOSITEIIBHO COOMpaTh
YCTaHOBKY W3 HM30BITOYHOrO Habopa oOOpyIOBaHUs, OMHCHIBATH XOJ OMbITA WU €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOAUTH NPU HEOOXOAMMOCTH CEPHIO MPSMBIX HM3MEPEHUMN, OMpenenss cpeaHee
3HaYeHHe u3MepseMol BeNWYMHBI ((OKYCHOE pacCTOsSHUE COOMpAIOLIe JMH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (M3MEpUTEIHLHOTO MPUO0pPa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HCIOJIb30BAaHUEM
MPSIMBIX U3MEPEHUH (3aBUCHUMOCTb ITYTH OT BPEMEHH IIPH PABHOYCKOPEHHOM JIBUKCHHUH
0e3 HavaIbHON CKOPOCTH, TIEpHO/Ia KoJIeOaHUN MAaTeMaTHUYEeCKOTO MAassTHUKA OT JUTHHBI
HUTH, 3aBUCHIMOCTH YTJIa OTPaKEHUsS CBETa OT YIJa MaJIeHUs U Yria MpeloMIICHHS OT
yria maJieHus1): TUIAaHUPOBATh HCCIEIOBAaHUE, CAMOCTOSATEIBHO COOUpaTh YCTaHOBKY,
¢ukcupoBaTh pe3yabTaThl MOTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYUH B BUJE
TabJIML ¥ TpauKOB, 1€7aTh BHIBOJBI 10 PE3YyIbTaTaM UCCIIEIOBAHUS;

IPOBOJUTH KOCBEHHBIE H3MEpPEHHUs (U3UUYECKUX BEIUYMH (CpelHsAs CKOpPOCTh U
YCKOpEHHUE Tejia MPU paBHOYCKOPEHHOM JABM)KEHUH, YCKOPEHHE CBOOOAHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOXPPUIIUEHT TPEHUS CKOIBXKEHHs, MeXaHudeckas paboTa u
MOIIIHOCTb, YACTOTA U MEPHO/] KOIeOaHUI MAaTeMAaTUYECKOTO U IPY>KMHHOTO MasTHUKOB,
onTHYEeCKas CWwia coOuparomie JMH3bl, pPaJUOaKTUBHBIA (OH): MIaHUPOBATh
U3MEpEeHHs, COOMpaTh HSKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBINOJHATH H3MEPEHUS,
CIeysl PeIOKEHHOW HHCTPYKIINH, BEIYUCIIATH 3HAYCHHE BEIMYUHBI M aHATU3UPOBATH
MOJIyYEeHHBIE PE3YIbTAThl C YUETOM 33JJaHHOM MMOTPEUTHOCTH U3MEPEHHUH;

coOnrofaTh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHuEeM;

pa3ianyaTh OCHOBHBIE NPU3HAKM H3YYEHHBIX (U3MUYECKHUX MOJENeil: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOYEUHBIM WMCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHEeTapHasi MOJIeNIb aTOMa, HYKJIOHHAsI MOZIeJIb aTOMHOTO SApa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOIl HAa UX OMUCAHUS (B TOM YHUCIE: CIIUIOMETP, JATYUKHU MOJIOKEHUS,



pacCTOSHUS U YCKOPEHHMS], PaKeTa, 3X0JI0T, OUKH, IIEPUCKOII, (poToanmnapaT, ONTUIECKHE
CBETOBO/Ibl, CIIEKTPOCKOI, JO03UMETp, KaMepa BuiabcoHa), ucCHosib3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBIE (PH3MUECKUE 3aKOHOMEPHOCTH;
UCIOJIb30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH M3YyYEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX NPUOOPOB U TEXHOJIOTUYECKUX MPOLIECCOB MPH PEHIEHUU y4eOHO--
NPAaKTUYECKHUX 3aJjay, ONTUYECKUE CXEMbI JJIS TOCTPOCHUS M300paKeHUH B IIOCKOM
3epKajie u coouparorei JIMH3e;

OPUBOAUTH TPHUMEPHl (HAXOAUTH HMHGOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCTIOJIb30BaHUS (PU3MUCCKUX 3HAHWHA B TIOBCEJAHEBHOW XHM3HM s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHHYECKUMH YCTPOIHCTBaMH,
COXpaHEHMsI 3/I0pOBbsI M COOJNIOAEHUS HOPM HKOJIOTMYECKOTO IOBEAECHUS B
OKpYKalolllei cpee;

OCYIIECTBIISATh MOMCK HMH(POpManuu (u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpe/eIeHus
JIOCTOBEPHOCTH IOJIyY€HHOM HH(pOpMalMd Ha OCHOBE MMEIOIIMXCS 3HAHUH M
JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

UCIIOJIb30BaTh MIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUN HAayYHO--TIONYJISIPHYIO JIUTEPATYPy
(buU3M4ecKOro coaepxKaHus, ClipaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT, BiIaleTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, IpeoOpa3oBaHUs HH(POpPMALUMU U3 OJHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE HH()OPMAIIHH 13
HECKOJIbKUX HCTOYHUKOB (PU3UYECKOTO COJAEp)KAHUSA, NyOIMYHO IPENCTaBIATh
pe3yNbTaThl IPOEKTHOM WIIM MCCIIEI0BaTENbCKON IEATEIbHOCTH, IPU 3TOM I'PaMOTHO
UCIOJIb30BaTh HM3YYEHHbIM IMOHATUHHBINA amnmapar M3y4yaeMmoro pasiena (U3uKd MU
COIIPOBOKIATh BBICTYIUIEHHE Mpe3eHTaled ¢ Y4€ToM OCOOEHHOCTeH ayauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM K n (undgposbie)
n/n NMPOrpamMmbl Bcero OﬁﬂTpom’m’le p ﬁaKT"quK“e o0pa3oBaTte/ibHbIE
padoThbI padoTbI pecypch
Pazjen 1. ®usuka u eé poJib B MO3HAHMH OKPY:KAKOIIEr0 MUpa
11 ®dusuka - HayKa 0 MPUPoJe 2 bubsmorexa [IOK
' https://m.edsoo.ru/7f416194
bubnuoreka [{OK
1.2 PH3UUCCKHC BETHHHEI 2 https://m.edso00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 Bubmzorexa HOK
' https://m.edsoo.ru/7f416194
Wroro mo paszneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CTtpoenue BeliecTna 1 Bubmorexa OK
' p B https://m.edso00.ru/7f416194
29 JIBr>keHre U B3aMMOJICHCTBHE YaCTHI] 2 0 bubmmoteka IIOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 Arperatible COCTOSIHHS BEIECTBA 2 Bubmuorexa IOK
' P B https://m.edso00.ru/7f416194
Hroro no paszneny 5
Paznen 3. /IBu:kenune u B3auMo/ieiicTBue Tej
bubnunorexa LIOK
3.1 Mexanureckoe ABOKeHIE 3 https://m.edso0o.ru/7f416194
but6mmorekxa [IOK
3.2 Muepuus, macea, II0THOCTS 4 1 https://m.edso00.ru/7f416194
3.3 Cuia. Bunsr e 14 1 0 bubnmorexa LIOK

https://m.edso0.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Hroro no pazneny

21

Paszneu 4. /laBjieHne TBEPIABIX TeJl, )KMJIKOCTEH U ra3oB

41 Hasnenue. [lepenaya qaBnenus TBEPALIMU 3 bu6nmmoreka [IOK
' TeJIaMH, )KUIKOCTIMH U Ta3aMu https://m.edso0.ru/7f416194
bubnunoreka LIOK
4.2 Jlapaenue xKoCTH > https://m.edsoo.ru/7f416194
bubnuoreka [{OK
4.3 Atmocheproe nasenne 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U ra3a HA 7 bubmmoreka [JOK
' HOrpyEHHOE B HUX TEJIO0 https://m.edso0.ru/7f416194
Uroro no pazaeny 21
Pa3nea 5. PaGora m MoHOCTDH. JHEprus
bubnunoreka LIOK
>1 Pabora u momsocTs 3 https://m.eds00.ru/7f416194
bubmmoteka IIOK
5.2 Hpoctbie MexaHn3Mb! > https://m.edso0.ru/7f416194
bu6nmorexa LIOK
53 Mexairieckas sHeprus 4 https://m.eds00.ru/7f416194
Hroro no pazaeny 12
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
o HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne n/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThl pecypesI
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIIECTBA 7 1 ﬁgggl;llcr)rfeelziasg)or{fﬂ f4181ce
bu6mmoreka [IOK
12 Teroneie mpoeccs! 21 2 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJICHUS
21 DINeKTpUUECKHE 3apsiabl. 3apssKeHHbBIS 7 1 bubnuorexa [JOK
' TeJa U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 20 1 Eggg?/?see%zioﬁﬂ f4181ce
bu6nmoreka [JOK
23 MarmuTibie ABICHHS 6 ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
24 ICKTPOMATHHTHES HHIYKIIH S 4 https://m.edsoo.ru/7f4181ce
Wroro mo paszneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM (nudpossbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 06pA30OBATEIBHBIE
padoThI padoThbI pecypesI
Paznen 1. Mexannueckue siBJCHHUS
11 MexaHnueckoe ABIKEHHE U CIIOCOOBI €ro 10 bu6mmoreka [IOK
' OTHCAHHUSI https://m.edsoo.ru/7f41a4a6
. bu6mmoreka [IOK
1.2 Bsaumonerictaue Ten 20 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3axompt coxpanenus 10 1 https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 40
Pa3gen 2. Mexann4yeckue KoJe0aHUA M BOJHBI
bu6mmoreka [IOK
2.1 MexaHudeckue KojaeOaHus 7 https://m.edso0.ru/7f41ada6
bu6nmoreka [JOK
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 1 https://m.edsoo.ru/7f41ada6
Uroro no pazaeny 15
Pa3ne 3. DjieKTpOMarHuTHoE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIEKTPOMArHuTHOE MOJIE U 6 1 bubnmoreka [JOK
' 9JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIE SIBJICHHS
4.1 3aKOHBI PacIpOCTPaHEHHS CBETA 6 bubmorexa LIOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 bubmorexa HOK

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

bubmuorexa [JOK

4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paszgea S. KBaHTOBBIC SIBJICHUS
5.1 Hcnyckanue u norjioneHne cBeTa aroMoM 4 bubmorexa LHOK
' Y Mot https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoeune atomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
>3 #lneprbie peakiiin ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6. IloBTopuTE/1bHO-0000 IAKOIIMIT MOAY.Tb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHHS 9 bubnnorexa [JOK
' Kypca ¢husuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I1O 102

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne

n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yYCHUS

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTte/ibHbIE

pecypchl

®dusnka — HayKa O PUPOJE.
SIBneHus npupobl

dusznueckue sBICHUS

dusnueckue BeIUUUHbI U UX
U3MepeHue

Vpok-uccnenosanue "M3mepenue
TEMIEPATYPhI IPU TOMOILU
KUJKOCTHOTO TEPMOMETpA U
JaT4YMKa TeMieparypol”

MGTO)II)I HayIIHOl"O ITIO3HAHU.
Onucanmne QU3NIECKUX SIBICHUH C
HOMOIILIO MOJIETIEN

bubmmoteka IIOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenosanue "IIpoepka
TUMOTE3bl: JATbHOCTD MONETA
mrapuka, NymeHHOro
TOPU30HTAIIBHO, TeM OO0JIbIle, YeM
OoJiblie BbICcOTa MmycKa"

Crtpoenue BemiecTBa. OMBITHI,
JTIOKa3bIBAIOLIUE JUCKPETHOE
CTpOEHHE BEIECTBA

bubmuoreka [{OK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC qacTull BEICCTBa

VYpok-uccnenoBanue «OMnbITH TTO
HAOII0IEHUIO TETUIOBOTO
pacIIupeHus Ta30B»

but6mmoreka [IOK
https://m.edsoo.ru/ff0a013e

10

Al"pel"aTHBIe COCTOAHHA BECUICCTBA



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

OcoOeHHOCTH arperaTHbIX
cocTostHMH Boabl. O000IIIEHNE 11O

bub6nmmoreka [IOK

= pasaeny «I[lepBoHavaabHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSCHUH BEIIIECTBAY
12 Damowepaoew nepasomepros Buiotea LIOK
https://m.edsoo.ru/ff0a05c6
JIBHDKCHUE
bu6nmoreka [IOK
13 Cropocts. Expmmitet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTu u BpeMeHU IBUKEHUS Bubmzorexa HOK
https://m.edsoo.ru/ff0a0ae4
15 Nuepuus. Macca — mepa bubnnoreka [JOK
WUHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
s | Do pmeema P B 10K
https://m.edsoo.ru/ff0a0fee
IJIOTHOCTH
JlaGoparopHas paboTa
17 «Omnpenenenue MIOTHOCTH
TBEPAOIO TEJIA»
18 Pemienne 3amad mo teme bubnunorexa LIOK
"[TnoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al123c
Cuna xak XxapakTepuCTHKa
19 B3auMoaercTBua Tei. Cuita
ynpyrocti. 3akoH ['yka
JlaGopaTtopHnast pabora «3yuenue
20 3aBUCHUMOCTH PACTSKEHUS
(tedopmanin) NpyKUHBI OT
MPUIIOKEHHOUN CHUITBD»Y
21 SIBnenwme Tarorenus. Cuiia

TAXKCCTH



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

CBsI3b MEX]1y CHIION TSXKECTH U

bubnunorexa LIOK

22 Maccoi Tena. B'fec Tena. PemeH'{/Ie hitps:/m.edsoo.ru/ff0al778
3a1a4 1o teme "Cuiia TsKecTu
WJa TSHKECTH H
23 Sn;I;eTaX.eCCI)H3H26I<[:FI)<}I’/IF: : bubmorexa HOK
https://m.edsoo.ru/ff0a1502
XapaKTEPUCTUKH TUIAHET
bubnunoreka LIOK

24 Msveperte cu. Jlunamonmerp https://m.edsoo.ru/ff0al8cc

bubmuoreka [{OK

25 Bec rena. Hepecomocts https://m.edsoo.ru/ff0al778

KEHHE JIBYX CU
26 S;Spainelilfblixnf) (J)Iz’LHoﬁ MPSMOH. bubmorexa HOK
N https://m.edsoo.ru/ff0ala70
PaBHOElicTBYIOIIASA CHIT

97 Pemenue 3amay mo teme
"PaBHonelicTByromast cui"

28 Cuna tpenus u e€ Buabl. TpeHue B bubmmnorexka HOK
IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yueHue

29 zizﬁiilkhéziglo?rnfpizf z[eglls/lerHHﬂ u bubmorexa HOK

https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOITIXCS
ITIOBEPXHOCTEMN

30 Pemenue 3a1au Ha onpe/eneHme
PaBHOJEHCTBYIOIIEH CUIIBI
Pemenne 3amau mo TemaM: «Bec

31 Tenay, «I'papuueckoe bubmuoreka [IOK
u3o0paxenue cuiy, «CHITbD», https://m.edsoo.ru/ff0alde0
«PaBHOIEUCTBYIOMIAs CUID)

KonTponbhas paboTa no remam:

32 «MexaHn4ecKoe IBUIKCHUCY,

«Macca, IIIOTHOCTEY, «Bec Temay,



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

«['padmueckoe n3odbpaxenue
cui», «CHItbD»

Hasnenue. CriocoObl yMEHBIICHUS

bu6nmoreka [IOK

33 Y YBEIIMUCHHUS JIABJICHHSI https://m.edsoo.ru/ff0a20a6
| Moo S Bumorea 110K
’ https://m.edsoo.ru/ff0a2376
TEMIIEPaTyphI
35 renmn smteoetat n rasaw BuSmorexa LIOK
’ ' https://m.edsoo.ru/ff0a25b0
3axoH [lackans
B mmanos acternen ot BuSmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSOKECTH
3 lammome n posacoont n rase BuGmorera LIOK
: https://m.edsoo.ru/ff0a2826
3akoH Ilackansay»
bubnmorexa LIOK
38 Coobmatompecs cocyat https://m.edsoo.ru/ff0a2970
39 ['mapaBnnueckuit nmpecc brbmmorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopiineBoi
KUJKOCTHBIM Hacoc
a1 ATMocdepa 3emMiu ¥ IPUUYHMHBI €€ bubmmnoreka HOK
CYIIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Boznyxa. AtmocdepHoe bubmuoreka [JOK
JIaBJICHNE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atmocdepHOro bubmuoreka [IOK
nasnenus. OneiT Toppuuerm https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO Bubmorexa [IOK
44 JIaBJICHUS OT BBICOTHI HaJl yPOBHEM

Mopsi

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4

45

46

Bapomerp-anepouns. Atmocheproe
JIaBJICHNE Ha Pa3IMYHBIX BBHICOTAX
Pentenue 3amau mo teme "
ATtmochepHoe naBieHue"

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2fc4

47

JlelicTBUE )KUJIKOCTH U ra3a HA
MOTPYKEHHOE B HUX TEJIO.
ApxumenoBa cuia

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0a3276

48

49

50

51

52

JlaGopaTtopHnast pabota
«OrnpeneneHne BhITATKUBAIOICH
CHUJIbI, ICCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B )KHUJIKOCTh)»

JlaGopaTopHas paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH
Beca TeJa B BOJIE OT 00bEMa
MOTPYKCHHOU B )KHUJIKOCTh YaCTH
Tea»

ITnaBanue Ten

JlaGoparopHas paboTa
"KoHcTpynpoBaHue apeomerpa
WJIM KOHCTPYUPOBAHUE JIOAKU U
OlpeieNIeHuE €€
Ipy30M0AbEMHOCTH "

Pemienne 3amad mo Temam:
«IInaBanue cyaoB.
BosznyxomnaBanuey, «/laBnenue
TBEPABIX TEJ, )KUIKOCTEU U ra30B»

bubmuoreka [{OK
https://m.edsoo.ru/ff0a33fc

bubmuoreka [{OK
https://m.edsoo.ru/ff0a3514

bubmmoteka IIOK
https://m.edsoo.ru/ff0a3a96

but6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas pabota no teme
«/laBneHue TBEpABIX TEN,
JKUJKOCTEN U Ta30B»

54

Mexannueckas paboTa

but6mmorekxa [IOK
https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

55

56

57

Mormsocts. EquHuiisl MOiHOCTH

VYpoxk-uccienoanue "Pacuér
MOILIHOCTH, Pa3BUBAEMOM PH
HoanLéMe 110 JiecTHuie"

IIpocTeie Mexanu3Mbl. Peryar.
PaBHOBecue cuit Ha ppruare

bubnunoreka LIOK
https://m.edsoo.ru/ff0a3f82

58

59

Pervyaru B TexXHUKE, OBITY U
npupoje. JlaboparopHas pabora
«HccnenoBanue ycioBHit
PaBHOBECHS PbIlYara

Pemenue 3aau o Teme «Y CIOBUA
paBHOBECHSI pblyara

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0a478e

bubnuoreka [{OK
https://m.edsoo.ru/ff0a48a6

60

61

Koaddumuent nonesnoro
JIEUCTBUS MEXaHU3Ma.
JlaGopaTtopHnas pabota
«3mepenune KII/] HaknoHHOM
MJIOCKOCTH

Pemenue 3agau mo reme "Pabora,
MotHocTh, KIT/I"

0.5

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnueckas SJHEeprusl.
Kunerndeckas v NoTeHIMAIbHAS
DHEPIHUs

bu6nmorexa LIOK
https://m.edsoo.ru/ff0a4252

63

64

3aKOH COXpaHEHHS] MEXaHUYECKOI
SHEPTrUu

YPpOK-3KCIIEpUMEHT IO TEME
"DKCIIEpUMEHTAIbHOE
onpeieJIeHue U3MEHEHUS
KHHETUYECKON U ITOTEHIIHAJILHONU
SHEPTUHU MPU CKATHIBAHUM TEJA O
HaKJIOHHOH IIJIOCKOCTH"

but6mmoreka [IOK
https://m.edsoo.ru/ff0a4360



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KontponbHast pabora o Teme

65
«PaboTa 1 MOIIIHOCTh. DHEPTHUS

PesepHbIii ypok. Pabota ¢
66 TEKCTAMH 110 TEME
"MexaHndeckoe aBrKeHue"

PesepHbIii ypok. Pabota ¢
67 TekcTamu 1o teme "JlaBienue
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"

PeseprHrlit ypok. Pabora ¢
68 TekcTaMH 11o TeMe "Pabora.
MoriHocTh. DHeprus"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0adee6

bubnunorexa LIOK
https://m.edsoo.ru/ff0a4ffe



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoaunuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

N Tema ypoka KonT I Aata 00
/o Beero POJIbHbIE PaKTHYECKHe u3yuenus Pa30BaTEJIbHbIC
padoThbI padoThbI pecypchl
OcHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubmmoreka [JOK
TEOPHH U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
IIO/ITBEPKICHUS
2 Macca u pa3mep aTOMOB U 1
MOJIEKYIT
Mogenu TBEpIOro, )KUIAKOTO U
3 ra3(I)[06pa3Hor;f) CO(;TOFIII{[I/If;I 1 bubsmorexa [IOK
https://m.edsoo.ru/ff0a540e
BelIecTBa
OOBsicHeHHEe CBOWCTB TBEPIOTO,
KHUJKOTO U ra3000pa3HOro
4 COCTOSIHUI BEIlleCTBAa HA OCHOBE 1
II0JIOKEHUIN MOJIEKYJIIPHO-
KMHETUYECKON TEOPUHU
5 Kpucrannuueckue u amopgHbie 1 bubmmnoreka HOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubmuoteka [IOK
[ToBEpXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemoBoe paciimpeHue u cxxatue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b
8 TEMIIEPATYPHI CO CKOPOCTHIO 1
TEIUIOBOTO JABMKEHHSI YaCTHUI]
Buytpennss sueprusi. Crioco6st bu6muoreka [JOK
9 o 1 .
M3MEHEHMsI BHYTPEHHEH SHEepruu https://m.edsoo.ru/ff0a5c60
10 Buasl Tenonepenaun 1 Bubmorexa OK

https://m.edsoo.ru/ff0a6412



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412

VYpox-koHpepeHuus
"[IpakTHUecKOE UCIIOIB30BAHUE

bub6nmoreka [IOK

1 TCTIOBBIX CBOHCTE BEILECTS 1 https://m.edsoo.ru/ff0a65c0
MaTepHasoB B IEJSIX
sHeprocoepexeHus"
12 KonndecTBo TemaoThl. Y aenbHas bubnunorexa LIOK
TETIOEMKOCTh https://m.edsoo.ru/ff0a6976
5| Ve e o B 10K
https://m.edsoo.ru/ff0a7088
paBHOBECHE
JlaGoparopHnas pabora
14 "UccnenoBaHue SIBICHHS bubnunoreka LIOK
TEIUI00OMEHA IIPU CMELTMBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacuer koaudecTBa TEILIOTHI,
15 HEOOXOMMOTO JIJIsI HarpeBaHUs
TeJa U BBICISIEMOTO UM TIPU
OXJIQXKICHUH
TOpHas T
16 ?Ozlggle);ezgmie I))/;(Zzb?{oﬁ bubmiorexa LJOK
" https://m.edsoo.ru/ff0aébb0
TEIJIOEMKOCTH BEIIEeCTBA
17 DHeprus ToIMBa. Y aenbpHas bubmuoreka [JOK
TEIJIOTa CTOPaHHS https://m.edsoo.ru/ff0a7b5a
18 e hon Y terpias BuGmmorexa LIOK
' https://m.edsoo.ru/ff0a71d?2
TEIUIOTA TUIABJICHHS
19 ?(;1161;232)2211132 1;?1?:3:101‘/'1 TETUIOTHI bubmorexa I[IOK
" https://m.edsoo.ru/ff0a72fe
IJIABJICHUS JIbJa
20 [Tapoo6pazoBanue u bubmuorexa [IOK

KoHAeHcauus. Mcnapenue

https://m.edsoo.ru/ff0a740c



https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas Temiora
nmapooOpa3oBaHus U KOHJICHCAIIUH.
3aBUCUMOCTb TEMIIEPATYpPBI
KHUIIEHUSI OT aTMOC(epHOTo
JTABJICHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a786¢

22

23

BitaxxHoCTh BO31YyXA.
JlaGopaTopHas paboTta
"OnpeneneHnue OTHOCUTENBHOMN
BJI&KHOCTH BO31yxa"

Pemenue 3amay Ha OIIpCACIICHUC
BJIAJKHOCTH BO3ayXa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0a7628

24

[IpuHIMnIBI pabOTHI TEMJIOBBIX
nsurateneif. [lapoBas TypOuHa.
JIBuraTenb BHYTPEHHErO CrOPaHUs

25

KII/ TermmoBoro nBurarens.
TenoBble ABUTATENN U 3aILATA
OKpY>KaroIle cpeibl

bubmuoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

27

3aKOH COXpaHEHUs U
MPEBPAILECHUS SHEPTUU B
TEIUIOBBIX IpoLEeccax

[ToaroroBka Kk KOHTPOJIBHOU
pabore o Teme "TermoBbie
sBIeHUs. MI3MeHeHne arperaTupix
COCTOSHUM BemecTna"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbhas pabota no teme
"TenoBele aBienHusa. M3menenne
arperatHbIX COCTOSIHUM BemecTna'

bubmuoreka [{OK
https://m.edsoo.ru/ff0a86ae

29

30

DnekTpusanus tei. /[Ba poaa
NEKTPUYECKUX 3apsI0B
Ypoxk-uccienoBanue
"DrekTpu3anus Teq HHAYKIUEH 1
IIPY CONPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3anMozencTeue 3apsyKeHHBIX

bubnunoreka LIOK

31 tei. 3akoH Kynona https://m.edsoo.ru/ff0a87e4
DJIEKTPUYECKOE TOJIE.
30 HanpsiskeHHOCTB IIEKTPUYECKOro Bu6muotexa [JOK
moJist. [IpHHIKI CYIepIO3HINT https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEN
Hocurenu snexkrpuueckux
33 3aps/I0B. DJIEMEHTAPHBIHN 3apsil.
Crtpoenue atoma
w | pommommmns oy Bumorera LOK
https://m.edsoo.ru/ff0a8ef6
AIEKTPUYECKOTO 3apsiaa
35 Pemrenne 3amau Ha npumMeHeHne Bbu6mmoteka [JOK
CBOMWCTB 3JIEKTPUYECKHX 3apAI0B https://m.edsoo.ru/ff0a90cc
KTPUIECKHUI TOK BUS €T
36 ca;;eZI;BoszHHﬂ. I?IC;gI‘({:EI(/)IKI/I e Bubmzorexa HOK
https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JleicTBUSI 2JIEKTPUUECKOT0 TOKA bubmorexa LHOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "Jleiictue
38 ANEKTPUYECKOTO ITOJISI Ha 1
MIPOBOJIHUKY U IUDJIEKTPUKH"
39 DNEeKTpUYECKUI TOK B METaLJIax, bubnnorexa [JOK
KUJIKOCTSX M Ta3ax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1erb U €€
COCTaBHBIE YaCTH
HJ1a TOKa. TOpHAs T
41 E:I/I:J),I;IepoeHaI/IeJ:I iﬁini%olaﬁzgo ) 0.5 bubmorexa LIOK
" https://m.edsoo.ru/ff0a8bd6
CHJTBI TOKA
42 DNEeKTPpUUIECKOe HaAIPSKEHHUE. 05 bubnuotexa [JOK

Bonbt™merp. JlabopaTopHas pabora

https://m.edsoo.ru/ff0a9e14



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14

43

44

"N3mepeHue u peryiupoBaHue
HanpspKeHus"

ConpoTuBieHre NIPOBOJHUKA.
VY nenbHoe CONPOTUBIICHUE
BEIIECTBA

JlaGopaTopHas paboTta
"3aBUCUMOCTD JIEKTPUYECKOTO
COIIPOTHBIICHUS IPOBOIHUKA OT
€ro JUIMHBI, TUTOIAIN
MOTIEPEYHOT0 CCUCHHUSI U
Marepuana"

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0aa738

bu6nmoreka [IOK
https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTH CHJIBI TOKA OT
HanpspbkeHus. 3akoH Oma st
y4acTKa [enu

bubnuoreka [IOK
https://m.edsoo.ru/ff0aad4a

46

Jlaboparopnas pabora
"UccaenqoBaHue 3aBUCUMOCTH
CWJIBI TOKA, WAYIIETO Yepe3
PE3UCTOP, OT COMPOTUBICHUS
pe3ucTopa M HAMpsHKEHUS Ha
pesuctope"

bu6mmoteka IIOK
https://m.edsoo.ru/ff0aa04e

47

IlocenoBaTenbHOE U
napajieTbHOE COCTMHEHUS
HpOBOILHI/IKOB

48

49

Jlaboparopnas padota "IIpoBepka
MpaBUJIa CI0KEHUS HANPSKEHUH
MIPH TIOCTIEIOBATEIIFHOM
COEIMHEHUH JIBYX PE3UCTOPOB"

JlaGopatopnas pabora "IIpoBepka
MIpaBHJIA JUTS CHITBI TOKA TIPH
napajieIbHOM COeTUHEHUN
pe3ucTopon”

bubmuoreka [{OK
https://m.edsoo.ru/ff0aaa58

but6mmorekxa [IOK
https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3a1a4 Ha npuMEHEHUE

bubnunorexa LIOK

50 3akoHa OMa 11 pa3InyHOTO
COCITHHEHS ipOEOHHHKOB https://m.edsoo.ru/ffOaaf8a
Pabora u momtHOCTH
bubmmoreka [JOK
51 AIEKTPUIECKOTO TOKA. 3aKOH . 1
Jixoyna-Jlera https://m.edsoo.ru/ff0ab124
Jlaboparopnas pabota Bubmorexa LIOK
52 "Onpenenenue paboTsl U
https://m.edsoo.ru/ff0ab3e0
MOIIHOCTH 3JIEKTPUYECKOTO ToKa" P
DNEeKTPUYECKUE LIETTH U
53 MOTPEOUTEITH DIICKTPHUIESCKOM bubnnorexa [JOK
sHepruu B ObiTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
[ToaroroBka Kk KOHTPOJIBHOU
pabote mo Teme "DIeKTpUIECKUe Buborexa LIOK
54 3aps/ibl. 3apsKEHHBIE TeJla U UX
o N https://m.edsoo.ru/ff0abd2c
B3anMoieiicTBUS. [T0CTOSTHHBIN b
AIEKTPUYECKUN TOK"
KonTponbhas pabota no teme
"DneKTpruuecKue 3apsbl.
bub6nmoteka IHOK
> Sapmienibie Texa it ux s edso r/ffoabeas
B3auMoaercTBus. I1ocTOSIHHBIN — :
AIEKTPUIECKUN TOK"
56 [TocTosiHHBIC MarHUTHI, X
B3aMMO/IEHCTBHE
57 VYpok-uccnenosanue "M3yuenue bubnmoreka [JOK
OJICH MOCTOSTHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MaruuTHOoe nosie. MaraHuTHoe
bubnunotexa LIOK
58 nosie 3eMJIM ¥ €ro 3HaYeHue Jist
KH3H 8 3ente a https://m.edsoo.ru/ffOacOba
OmneIT OpcTena. MarHuTHoe nojie
bubnmnorexa [JOK
59 ANEKTPUYECKOT0 TOKa MarHuTHoOe 1

I10JIC KaTYIIKKW C TOKOM

https://m.edsoo.ru/ff0ac1d?2



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2

60

61

[IpuMeHeHne >eKTPOMarHiuToB B
TexHuke. JJaboparopnas padora
"N3yueHnue neicTBUSI MAarHUTHOTO
T10JIs1 HA MPOBOJIHUK C TOKOM"

DNEeKTPOABUTATEb TOCTOSIHHOTO
ToKa. Mcnonp30Banue
ANEKTpOABHUraTesiel B
TEXHUYECKHUX YCTPOMCTBAX U Ha
TpaHcnopte. JlabopaTropHas
pabora "KoHcTpynpoBanue u
u3ydueHue paboThl
3JeKTpoABUTaTens"

0.5

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0ac74a

bubnunorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

62

OmnbrTel @apazest. 3akoH
ANEKTPOMArHUTHOW UHYKITHH.
[IpaBuio Jlenna

63

Onexrporerepartop. CriocoObl
MOJTYYEHHS DIIEKTPUIECKON
SHEPruu. DIEKTPOCTAHLINU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX
JHEPTUH

64

65

66

67

[ToaroroBka Kk KOHTPOJIBHOM
pabote no Teme "DiaeKTpUUECKue
U MarduTHBIE IBJIeHUS"

KonTponbHas pabota mo teme
"DneKTpuuecKrue U MarHUTHBIE
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
Tekctamu 1o Teme "TernnoBeie
SIBJICHUS "

PesepBHylit ypok. Pabora ¢
TekcTamu 1o Teme "TlocTosTHHBIH
ANIEKTPUYECKUH TOK"

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acb14

bubmuoreka [{OK
https://m.edsoo.ru/ff0acc5e

but6mmorekxa [IOK
https://m.edsoo.ru/ff0acdc6



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

PesepeHslii ypok. Pabora ¢

68 TEKCTaMH 110 Teme "MarauTHele 1
sABJICHUS"
OBLIEE KOJIMYECTBO YACOB I1O 68 145

I[TPOTPAMME




9 KJIACC

Ne
n/n

Tema ypoka

MexaHnueckoe IBUKEHHE.
MarepuanbHas TO4Ka

KoaunuecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHBbIE HU(PPOBLIE
oOpa3oBaTe/ibHbIE

pecypchbl

CucremMa orcyera.
OTHOCUTEIBHOCTh MEXaHUYECKOTO
JOBUXXCHUA

bubnuoreka [IOK
https://m.edsoo.ru/ff0ad474

PaBHOMEpPHOE ITPSAMOJIMHENHOE
JBUKCHHE

HepaBHoMepHOE NpAMOIMHENHOE
JaBrkeHue. CpeHss 1 MTHOBEHHAs
CKOPOCTh

bubnunoreka LIOK
https://m.edsoo.ru/ff0ad19a

[IpssmonunenHoe
PaBHOYCKOPEHHOE JIBUJKEHUE.
Yckopenue

bu6mmoteka IIOK
https://m.edsoo.ru/ff0ad8d4

CxopocThb MPSIMOJIMHEIHOTO
PaBHOYCKOPEHHOTO JBMKEHHUS.
I'paduk ckopocTtu

JlaGopaTtopHnast pabota
"Onpeznenenre yCKOpeHus Tena
IIPH PAaBHOYCKOPEHHOM JIBIKEHUHT
110 HAKJIOHHOM TIOCKOCTH"

CBobOoaunoe magenue tei. OIbITH
lanmunes

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMXKEHUE 110
oKkpyHocTH. [lepnon u yacrora
oOpamienus. JIuneiHas u yriaosas
CKOPOCTH

but6mmoreka [IOK
https://m.edsoo.ru/ff0ael76

10

LleHTpOCTpEMUTETFHOE YCKOPEHHUE



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

IIepssiii 3axk0oH HprotoHa. Bektop

bubnunoreka LIOK

1 CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuorexa [JOK
PaBHOzelicTBYOIIAs cUila https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. Bbu6muoteka [JOK
Cynepro3uuus CHil https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1ay Ha npyUMEHEHUE bu6nmoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubnunoreka LIOK
15 Cuna ynpyrocru. 3akon T'yka https://m.edsoo.ru/ff0aeca?
16 Pemenne 3agau mo teme «Cuna
YIPYTOCTH
JlaGopaTtopHnas pabota
17 «Omnpenenenne KECTKOCTH Bubmorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
bu6nmorexa LIOK
18 Crna Tpenus https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bubmmoteka IIOK
TPEHUI» https://m.edsoo.ru/ff0afa26
T - Bummoraxa LIOK
) https://m.edsoo.ru/ff0af8be
TPEHHSI CKOJIbKCHHUS
Pemrenn 4 110 TeMe "3aKOHBI
21 HeIJIoeTOHZ g?jIlﬁla y?’lp;roeCT?/Ia gI/ma bubmorexa LHOK
" ’ https://m.edsoo.ru/ff0afb8e
TpEHUs
Wjia TSHKECTH M 3aKOH
22 BCcejiprHoi((:) TﬂrogTaeHOHﬂ bubmorexa IOK
) https://m.edsoo.ru/ff0af044
YckopeHre cBOOOTHOTO TaIeHUS
VYpok-koHpepenius "JIBuxenue
23 TE€J BOKPYT TPAaBUTAI[HOHHOTO

nenTpa (ConHeyHas cucremMa).
lanmaktuku"



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

Pemenne 3agau o reme "Cuia

24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa [IOK
" https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 [IepBas kocMHu4ecKasi CKOpOCTb. Bu6muoteka [JOK
HeBecomocTh 1 mieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecHe MaTepuanibHOU TOUKH.

26 AOGCOMIOTHO TBEPIOE TEIIO. Bu6muoteka [JOK
PaBHoBecue TBEPIOro TEja C https://m.edsoo.ru/ff0afe36
3aKpEIVIEHHOW OCBIO BPAILICHUS

27 MowmenT cuibl. LienTp TsxecTn

o8 Pemenne 3agau mo reme "MoMeHT bubnunoreka LIOK
cuibl. Llentp Tsoxectn"” https://m.edsoo.ru/ffOb02b4
IToaroroBka K KOHTPOJILHOM

29 pao6[i)TOe go TaeMe ?MIG))S;IHI/I‘(I)GCKOC bubsmorexa [IOK

. " https://m.edsoo.ru/ff0b0408
nBIDKeHne. BzaumonencTeue Tel
KonTponabnas Ta II0 TEM
30 "l\(j[engljlfme?mg: i?;n?xecf)mg ) bubmorexa OK
N " ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynsc Tena. UMmynbsc CUitbL.

31 3aKOH COXpaHEHMsI UMITYJIbCA. bubmuoreka [IOK
VYrpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMO/JICUCTBUE

32 Pemenne 3agay mmo teme "3akoH bu6nmnorexa LIOK
COXpaHEHUs UMITyJibca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepeHnnus "PeakTuBHOE
JIBJKEHHE B MPUPOJIE U TEXHUKE"

34 Mexanunueckas padota u bu6muoreka [JOK
MOIITHOCTh https://m.edsoo.ru/ff0b0a84

35 PabGota cuIIBI TSDKECTH, CHIIBI bubnunorexa LIOK
YIPYTOCTH M CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8

36 JlaGopaTtopHnast pabota

«Ompenenenue pabOTHI CUIIBI



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

TPEHUs IIPU PABHOMEPHOM
JBHKEHHUHU TeJIa 110
TOPU30HTAILHON ITIOBEPXHOCTU»

CBsi3b 3HEPTUH U PaOOTHI.

37
[TorenuuanbHas SHEPTUS
38 Kunernueckas sueprus. Teopema o bubmuorexa [IOK
KUHETUYECKOW SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yuenue bubnnorexa [JOK
3aKOHA COXPAHEHUS SHEPTUU https://m.edsoo.ru/ffOb12fe
a1 KoiebarenpHOE IBUXKEHNUE U €T0 bu6nmorexa LIOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
T ue K HUSL.
42 Iiilgzcﬁg;Hileogsg;aHHﬂ. Bubmzorexa HOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTndecKkuil ¥ Npy>KUHHBIA
MasiTHUKU
Ypok-uccnenoBanue
44 «3aBUCUMOCThH MepUOIa KoeOaHU bubmuorexa [IOK
OT JKECTKOCTHU TPYKHHBI U MACCHI https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUsIX
JlaGopaTtopHnast pabota
16 «OrnpeneneHue 4acToThl U eproja bubmuoreka [IOK
KoJIeOaHH TPYKUHHOTO https://m.edsoo.ru/ffOblaec
MasiTHUKa»
JlaGopatopHas pabota «IIpoBepka
47 HE3aBHCHMOCTH NEepHOJIa bu6muoreka [IOK

KoJIeOaHUH TPpy3a, MOABEIIEHHOTO K
HUTH, OT MACChI I'py3a»

https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boinabl. CBOKWCTBA
MexaHW4YeCcKux BOJH. [IpomoiabHbIe
Y TIOTIEPEYHBIE BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

Ypok-koHpepeHuus
"MexaHn4ecKue BOJHBI B TBEPIOM
teine. CelicMuyeckue BOIHBI"

50

51

52

3Byk. Pactipoctpanenue u
OTpa)KEHUE 3BYKa
Ypok-uccnenosanue "HabmroaeHue

3aBUCHUMOCTH BBICOTHI 3ByKa OT
qacTOThI"

I'pOMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

54

Ypok-koHdepenmus "YabTpazByk
U nH(pa3ByK B IPUPOJIE U
TeXHUKE"

IToaroroBka K KOHTPOJIBHOM
pabore 1o Teme "3aKOHbI
coxpaHeHus. MexaHudyeckue
KoJieOaHus ¥ BOJIHBI"

bubnuoreka [IOK
https://m.edsoo.ru/ffOb23ca

bubmmoteka IIOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTponbHas pabora no teme
"3aKOHBI COXPaHEHUS.
Mexanuueckue koneOaHus u
BOJIHBI"

DNEKTPOMAarHuTHOE IOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI

bubnunorexa LIOK
https://m.edsoo.ru/ff0b2abe

57

58

CBolICTBA 3JIEKTPOMAarHUTHBIX
BOJIH

VYpoxk-koupepennus "lkara
JIEKTPOMAarHUTHBIX BOJIH.
Hcnons3zoBanue

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

59

AJIEKTPOMATHUTHBIX BOJIH JJIS
COTOBOM CcBA3U"

VYpoxk-uccienoanue "M3yuenue
CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH
C TIOMOIIIbI0 MOOMIIBHOTO
tenedona"

bu6nunoreka LIOK
https://m.edsoo.ru/ffOb2c6c

60

Pemenue 3agau Ha onpeneneHue
YacTOTHI U JAJIUHBI
AIEKTPOMATHUTHON BOJIHBI

61

DneKTpOMarHuTHas pupo/ia
cseta. CkopocTh cBeTa. BonHoBbIE
CBOMCTBA CBETA

bubmuoreka [{OK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera.
[TpsmonuHeitHOe pacpocTpaHeHue
cBeta. 3atmenust ConHua u JIyHbl

bubmuoreka [IOK
https://m.edsoo.ru/ff0b3658

63

64

3aKOH OTpa)K€HUs CBeTa. 3epKaia.
Pemenue 3aga4 Ha npUMEHEHUE
3aKOHA OTPAKEHUsS CBETA

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOH
MMPCJIOMJIICHUA CBETA

bubnuoreka [{OK
https://m.edsoo.ru/ff0b38c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3aea

65

66

67

[TonHOE BHYTpEHHEE OTpaKeHue
cBeta. Mcnonb3oBaHue MOJIHOTO
BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKUX CBETOBOJAX

JlaGoparopHas paboTa
"NccnenoBanue 3aBUCUMOCTH yIJIa
IIPEJIOMJIEHUS CBETOBOTI'O JIy4a OT
yTJla NaJeHusl Ha TPaHuIEe "BO3yX-

nn

CTEKJIO
VYpok-koHpepeHuus

"M cos30BaHue IIOJIHOTO
BHYTPEHHETO OTPAKEHUS:

bubnuoreka [{OK
https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

CBETOBO/IbI, OITUKOBOJOKOHHAS
CBSI3b"

68 JInnzel. OnTuyeckas cuiia JIMH3bI bubmorexa LOK
https://m.edsoo.ru/ff0b3f2c
69 [Toctpoenne nzobpaxxeHuii B Bbu6muoteka [JOK
JIMH3aX https://m.edsoo.ru/ff0b444a
JlaGopaTopHnas pabota
70 "Onpeneneane HOKYCHOTO bubmmoreka [JOK
PacCTOSHUSA U ONTHYECKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
71 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BbIE TPHOOPHI" https://m.edsoo.ru/ffOcOa7e
72 I'ma3 kak onTu4deckas CUCTEMa. bubnunoreka LIOK
3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenius "JlepexTo
3penus. Kak coxpanurtsb 3peHue"
Pasnoxenue 6enoro csera B
74 cnektp. OnbiTel HetoTOHA. bubnmnorexa [JOK
CnoXeHHe CIeKTPaIbHBIX IIBETOB. https://m.edsoo.ru/ffOc0f4c
Hucnepcus ceera
JlaGopatopHas pabota "OnbITh IO
75 ey socmuarino maers Bubmoera LIOK
https://m.edsoo.ru/ff0cOe2a
MIPEIMETOB NP MX HAOIIOICHUN
yepe3 IBETOBbIE (PUIBTPHI"
Ypok-npaktukym "BonaHoBbIE
76 CBOWCTBA CBETA: TUCTIEPCHS,
unTepdepenims u nuppaxus'”
77 Omneiter Pesepdopna u bubnuotexa [JOK
TUTaHEeTapHasi MOAENb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynarter bopa. Moaens aroma

bopa



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8

I/ICHyCKaHI/Ie " NOTJIONICHUE CBECTA

bubnunoreka LIOK

79 aromoM. KBaHThl. JIuHelyaTeie hitps://m.edsoo.ru/ffocl44c
CIIEKTPBI
80 Ypok-npaktukym "Habmronenue bubmmoreka [JOK
CIEKTPOB HCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 PagnoaxTuBHOCTE U €€ BUIBI bubmaorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO sipa. bubmmoreka [JOK
HyknoHHast Mojiemb https://m.edsoo.ru/ffOc18ac
83 PanroakTrBHBIE TPEBpAILICHUS. bu6nmorexa LIOK
H3oTomsl https://m.edsoo.ru/ffOclald
84 Pemenue 3amau o teme: bu6nmorexa LIOK
"PainoaKkTHBHBIC IPEBpaIeHus " https://m.edsoo.ru/ff0clb4a
85 [Tepuon monypacmana
86 }g)azll;gsl?giii}llg fényqemm B Bubmorexa HOK
i https://m.edsoo.ru/ff0c2126
IPUPOJIE, MEAUITMHE, TEXHUKE
R B 0K
https://m.edsoo.ru/ff0c1c58
MAacCOBOI'0O YHCell
88 DHeprus CBSI3u aTOMHBIX SITIEP. bubmuoreka [JOK
CBsi3b MacChl U SHEPTHH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau mo reme "Snepueie
peakuun"
| o e e s Bumorera LOK
g https://m.edsoo.ru/ff0c1e88
3BE3]
VYpoxk-koHpepenuus "Anepuas
91 sHepreTuka. JlencTus

paZlOaKTUBHBIX U3ITy4YEHUN Ha
JKUBbIE OpraHU3MbI"



https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

[ToaroroBka Kk KOHTPOJIBHOMN
pabote 1o Teme

bub6nmoreka [IOK

92 DIEKTPOMAHHTHOC HHONIe. https://m.edsoo.ru/ff0c223e

DIIEKTPOMArHUTHBIC BOJTHBI.
KBanToBsie siBeHus"
KonTtponbHas pabora o Teme

93 "DJIeKTPOMarHuTHOE MOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanrtoBsie siBneHus"

o | oo deboeme B 10K
i . N https://m.edsoo.ru/ff0c245a

B3anmopeiicTBue Ten
[ToBTOpEHME, 000OIICHUE.

95 Pemenne pacdyeTHbIX U Bbu6moteka [JOK
KAYECTBEHHBIX 337124 110 TEME https://m.edsoo.ru/ff0c2572
"TemnoBbI€ MpoIecch”

[ToBTOpEeHnue, 06061IEHNE.

9% Pewienue pacyeTHbIX U bubmuoreka [IOK
KayeCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2a22
"KIIJI TeroBbIX qBUTATENCH"

[ToBTOpEeHnue, 06061IEHNE.

97 Peuenue pacyeTHbIX U bubmuoreka [IOK
KaueCTBEHHBIX 3a/1a4 10 TEME https://m.edsoo.ru/ff0c2b30
"KII/I anexTpoycTaHoBOK"

98 MaGoparopme paborst o Kypey BuGmiorexa LIOK
" " https://m.edsoo.ru/ff0c2c52

CBeTOBbIE SIBICHUS
o | Lo oS Fibor s 10K
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
[ToBTOpeHwme, O606I.LI'?HI/IG. Pabora Butmiorexa [[OK
100 ¢ Tekctamu 1o Teme "Korebanus u

BOJIHBI"

https://m.edsoo.ru/ff0c2e82



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82

[ToBTopenue, 0600menune. Pabora

101 ¢ TekctaMu o TeMe "CBETOBBIE 1 buGnuorexa LIOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTopenue, 0600menune. Pabora
102 ¢ Tekctamu 1o Teme "KBaHToBas u 1
snepHas pusuka'
OBULIEE KOJIMYECTBO YACOB I1O 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c3044

ITPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATbBI OCBOEHUA
OCHOBHOM OBPA30BATEJBHOM ITPOTPAMMBI OCHOBHOI'O OBIIIET'O
OBPA3OBAHUA

7 KJIIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbl OCHOBHOTO 00IIEro 00pa30BaHMs

11

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

pa3ianyaTh SABJICHMS 110 ONUCAHUIO UX XapAaKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

1.3

pacro3HaBaTh TPOSIBIICHHME HM3YyYCHHBIX (U3MYECKUX  SBICHUHA B
OKpY’KarollleM MHpE, B TOM 4ucie (U3nYecKue SBICHUS B MpPUPOJIE, TIPH
9TOM MEpPEBOJUTH MPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH
CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) PUBNUECKUX SIBICHUN

14

OIKCBIBATh U3YyYCHHbIE CBOMCTBA TeJl U (PU3NYECKUE SBICHUS, UCIIONIb3YS
¢usznuyeckue BEIMYMHBI, [PU OMNMCAHWM MPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIIOIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €IUHUIIbI
(GU3NYEeCKUX BEIWYMH, HAXOIUTHh (POPMYIIBI, CBS3BIBAIOIINE JTaHHYIO
(Gu3nMYecKyr0 BEIMYUHY C JPYITMMHU BEJIMYMHAMM, CTPOUTh TIpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINIHH

1.5

XapaKkTepu30BaTh CBOMCTBAa Tei, (DU3UYECKUE SIBICHUS W IIPOLECCHI,
WCIIONb3Ysl M3YYEHHBIE 3aKOHBI, IPH OTOM J1aBaTh CJIOBECHYIO
(GOpMyYITUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATHYECKOE BhIPAKEHUE

1.6

O0BSACHATH PU3NYECKUE SABJICHUS, IPOLIECCHI U CBOWCTBA TEJl, B TOM YHCIIE U
B KOHTEKCTE CUTYalUil IPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BISBIAT
IPUYNHHO-CJIEICTBEHHBIE CBA3H, CTPOUThH OOBsICHEHHE U3 | - 2 JIOTHYEeCKuX
1aroB ¢ omnopoil Ha 1 - 2 W3ydeHHBIX CBOMCTBA (PU3MUECKUX SBICHHIA,
(bu3nYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemars pacyeTHble 3afadyd B | - 2 JOEHCTBUS, MCIONB3Yys 3aKOHBI U
dbopmyIbl, CBS3bIBatONIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIu3a
YCIIOBHS 33J]auyl 3alMChIBaTh KPaTKoe YCJIOBHE, MOJCTABIATh (pU3HUECKHUE
BEJIMYMHBI B (POpPMYJBl U MPOBOJIUTH pacueThl, HAXOJIUTh CIpPABOYHBIE
JTaHHbIe, HEOOXOAUMBIE Ul pEIIeHUs 33/a4, OLEHUBATh PEATUCTUYHOCTD
MOJTy4eHHOU (pU3NUeCKON BEITMUUHBI

1.8

pacro3HaBaTh MpPOOJEMBI, KOTOpPbIE MOXHO pEHIMTh MPU MOMOLIA
(U3UUEeCKUX METO/IOB, B OMMCAHUU MCCIIEOBAHMS BBIACTATH MPOBEPSEMOE
MPEOoJIoKEeHNE (TUTIOTE3Y), Pa3InyaTh U HMHTEPIPETUPOBATH MOTyYEHHBIN
pe3ysbTaT, HaXOAUTh OIIMOKU B XOJI€ OIBITA, JIEJNaTh BBIBOJABI IO €ro
pe3ynbpTaTam

1.9

IPOBOAMTH OMNBITBI MO HAONMIONEHUI0 (U3MYECKUX SIBICHUW WIN
(u3MUeCKUX CBOUCTB TeJI: (OPMYIHPOBATH IPOBEPSIEMBIE ITPETOIOKEHHUS,




coOMpaTh YCTAHOBKY M3 MPEJJIOKEHHOT0 000PYy/10BaHUS, 3alUCHIBATh X0/
omnbITa U (POPMYITHPOBATH BHIBOBI

1.10

BBIMOJHATh MpsIMbIE H3MEpPEHHUs C KCIOJb30BAHHEM AaHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMKCHIBATH TIOKAa3aHUS TPUOOPOB C YIETOM
3aJIaHHON a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

1.11

IIPOBOJUTH UCCIIE0OBAaHUE 3aBUCUMOCTU OAHOM (U3NYECKOI BEIUYMHBI OT
JpPYro ¢ UCHOJIB30BAaHUEM IIPSMBIX HW3MEPEHHM, ydacTBOBATH B
IUIAHUPOBAaHUM  y4eOHOTO MCCIIEJOBaHUS, COOMpaTh YCTAHOBKY U
BBINOJIHATh WM3MEPEHHUs, CJelys NpeJIOKEHHOMY IUlaHy, (UKCHpPOBATh
pe3yibTaThl IOJYYEHHOH 3aBHUCHMOCTH (DU3MYECKMX BEIMYUH B BHUJE
NPEUIOKEHHBIX TAaONMUIl U TpadUKOB, JIEJNaTh BBIBOJABI 10 pe3yJbTaTaM
UCCIIEI0BAHNS

1.12

IPOBOJUTH KOCBEHHBbIE U3MEpEHUs (U3NYECKUX BEJIWYMH, CIEHYs
IPEJIOKEHHOW HWHCTPYKLUU: TPU BBIIOJIHEHUU H3MEPEHUN CcoOupaTh
SKCICPUMEHTAIBHYI0 YCTAHOBKY W BBIYMCIIATH 3HAYCHUE MCKOMOMU
BEJINYUHBI

1.13

coOIIOIaTh TPaBUIIa TEXHUKHA O€30MacHOCTH IpU padoTe ¢ 1abopaTopHBIM
o0opynoBaHuEeM

1.14

yKa3bplBaTh HPUHIUIbBI JEHCTBUS NMPUOOPOB U TEXHUUYECKUX YCTPOMCTB,
XapakTepu30BaTh MPUHIUMBI JIEHCTBHA HW3YyYCHHBIX NPUOOPOB H
TEXHUYECKHUX YCTPOWCTB € IOMOIIBIO MX OMMCAHHUSA, UCIOJIBb3YS 3HAHMS O
CBOMCTBaX (PU3MUYECKUX SBICHUN W HEOOXOIUMBIE (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTHU

1.15

OPUBOAUTH  TNpUMEpbl  (HAXOAWTh  HMHGPOpPMALMIO O  IpUMEpax)
NPaKTUYECKOTO HCIONBb30BaHUS (U3NYECKUX 3HAHUKA B ITOBCEIHEBHON
KHU3HH JUIs1 oOecrieyeHus: 6e30MacHOCTH MpH oOpalleH!H ¢ npudopamu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHS 3/I0POBhS U COOIOACHUS HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefe

1.16

OCYIIECTBIISITh OTOOpP HCTOYHUKOB HMHpOpmanuu B cetu VHTepHET B
COOTBETCTBUH C 3aJJaHHBIM ITIOMCKOBBIM 3aIPOCOM, HA OCHOBE UMEIOLINXCS
3HAaHMW U TIYTEM CpPaBHEHUS pa3JIMYHBIX HCTOYHUKOB BBIJIEISTH
UHPOPMaLIMIO, KOTOpasi SBISETCS MPOTHBOPEUYMBOW MM MOXET ObITh
HEJ0OCTOBEPHOI

1.17

MCIIOJIb30BATh MPHU BHINOJHEHUH y4EOHBIX 3aJJaHUil HayYHO-TIOMYJISPHYIO
JIUTEpaTypy (PU3MUECKOTO COJepKaHMUs, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu UWHrepHer, BiajeTh NpUEMaMHU KOHCIEKTUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HH(GOPMAIMK U3 OJTHOW 3HAKOBON CHCTEMBI B IPYTYIO

1.18

co3/1aBaTh COOCTBEHHbIE KpaTKHe MHCbMEHHbIE U YCTHbIE COOOIICHHUS Ha
OCHOBE 2 - 3 UCTOYHUKOB HH(pOpMAIHN (PU3MUECKOTO COJepkKaHUs, B TOM
qucie MyOJIMYHO JIeNIaTh KpaTKUe COOOIIEHHS O Pe3ysibTaTax MPOEKTOB UIIH
y4eOHBIX HCCIEA0BAHUMN, MPU 3TOM IPaMOTHO HCIOJb30BaTh M3Yy4EHHBIN
NOHATUIHBIN anmapar Kypca (HU3MKH, CONPOBOXKIATh BBICTYILJICHHUE




Mpe3eHTaunuen

1.19

IPU BBIIOJHEHUU YYEOHBIX IPOEKTOB U HCCIEIOBAHUN paclpeneisiTh
00513aHHOCTU B TIpyHNIE B COOTBETCTBUU C IIOCTABICHHBIMM 33JayaMH,
CIEIWTHh 3a BBIIOJHEHHEM IUlaHA JEHCTBUM, AaJE€KBAaTHO OLECHUBATH
COOCTBEHHBI  BKJIAJ B  JEATEIbHOCTh  IPYIIBI,  BbICTpauBaTh
KOMMYHUKAaTUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX

8 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

IIpoBepsieMble TpeIMETHBIE PE3YJIbTAaThl OCBOEHUSI OCHOBHOM
00pa3oBaTesbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs

11

HCIIOJB30BaTh IMOHATHA

1.2

PasiindaTh ABJICHHA 110 OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIUX JaHHOC (1)H3H“I€CKO€ SBJICHUC

1.3

pacro3HaBaTh TNPOSIBIIEHHME HM3YyYCHHBIX (U3MYECKUX  SBICHUHA B
OKpY’KalOIIeM MHUpE, B TOM 4ucie (U3UYECKUe SBJICHUS B NMPUPOJE, IpU
9TOM MEpPEBOJUTH MPAKTUYECKYIO 3aJadyy B Y4YeOHYIO, BBLACIATH
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUIN

14

OIKCBIBATh U3YYCHHbIC CBOMCTBA TN U (PU3NYECKUE SBICHUS, UCTIONIB3YS
¢usznueckue BEIMYMHBI, I[PU OMNMCAHWM MPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMBICI HCIOJIb3YEMbIX BEJIUYMH, 0003HAUCHMS] M €IUHUIIBI
(¢u3NYeCKUX BEIWYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLINE JAHHYIO
¢u3nUecKyr0 BEIMYUHY C JPYTMMM BEJIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYUH

1.5

XapaKkTepu30BaTh CBOMCTBAa Tei, (DU3UYECKUE SBIEHUS W TIPOIECCHI,
WCIIONb3Ysl M3YYEHHBIE 3aKOHBI, IpU OTOM J1aBaTh  CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATUYECKOE BBIPAYKEHUE

1.6

OO0BACHATH (DU3MUECKHUE IMPOLIECChl U CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IPUYHUHHO-CJIEICTBEHHBIE CBA3H, CTPOUThH OOBsICHEHHE U3 | - 2 JIOTHYeCKuX
IaroB C MOMOINBI0 1 - 2 W3yueHHBIX CBOWCTBA (hPU3MUYECKUX SIBICHUM,
(bu3NYeCKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

pemarh pacueTHble 3a7adyd B 2 - 3 JEWCTBUS, HUCHOJIb3YySd 3aKOHBI W
dbopMynbl, CBs3bIBaONIME (PU3NYECKHE BETUYMHBI: Ha OCHOBE aHaIn3a
YCJIOBHUS 3aJa4d 3alHUChIBATh KPAaTKOE YCIOBHE, BBISBISITH HEIOCTATOK
JaHHBIX IS pelIeHUs 3aJadyd, BBIOUPATh 3aKOHBI U  (HOPMYIIHI,
HEOOXOJMMBIE Il €€ pEIICHHs, TPOBOIUTh pPAacueThl M CPaBHUBATH
MOJTy4YeHHOE 3HaUeHUE (PU3NUYECKON BETUYHHBI C U3BECTHBIMU JAHHBIMU

1.8

paciio3HaBaThb HpO6JICMLI, KOTOPBIC MOXHO pCIIMTL HOpH IMIOMOIIU
(1)I/IBI/IV-IeCKI/IX MCTOOOB, HCIIOJB3YysA OIMMCAHUC HCCICAOBAHUSA, BBIICIATH
MMPpOBEPACMOC  NPCAINOJIOKCHHUE, OLCHUBATH IIPABUIIBHOCTH MOPAIKaA




IMMPOBCACHUA UCCIICA0OBaHNA, ACJIaTh BBIBOABI

1.9

MPOBOAMWTH OMBITBI 1O HAOMIONEHUI0 (U3HUYECKUX SBJICHUW WU
buznyecKux CBOMCTB Tei: GOpMYyIUPOBATH MPOBEPSIEMbIE ITPEITOJIOKEHHUS,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000PYAOBAaHHUS, OMUCKIBATH XOJI
ombITa ¥ (POPMYIHPOBATH BHIBOIBI

1.10

BBINOJIHATH NPSIMbIE U3MEPEHUSI C HCII0JIb30BAaHHEM aHAJIOTOBBIX IPUOOPOB
U JIaTYMKOB (PU3UYECKUX BEIMYWH, CPABHUBATH PE3YJIbTATHl U3MEPEHU ¢
Y4€TOM 331aHHOM aOCOJIFOTHON MOTPEIHOCTH

1.11

IIPOBOJIUTH UCCIIE0OBAaHUE 3aBUCUMOCTU OAHOM (U3NYECKOI BEIUUYMHBI OT
JpPYroi ¢ MWCHOJb30BAHMEM  IPSMBIX  H3MEPEHHN:  IIJIaHUPOBATH
UCCIIeIOBaHUEe, COOMpaTh YCTAHOBKY M BBIINOJHATh M3MEPEHMs, CleNys
NpPEUVIOKEHHOMY — TUIaHy, (UKCHpPOBaTh  Pe3yNbTaThl  IOJXYYEHHOU
3aBUCUMOCTH B BHJIE TaOIUL ¥ IpaUKOB, A€1aTh BBIBOABI 10 pe3yJibTaTaM
UCCIICJOBAHUS

1.12

MMPOBOAWUTL KOCBCHHBLIC H3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCJIMYHH! IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB OKCIICPUMCHTAJIbHYIO YCTaHOBKY, cenysa
HpeIlJIO)KeHHOf/'I HWHCTPYKLWHU, U BBIYUCIIATh 3HAUYCHUC BEJIMYHUHBI

1.13

coOIIO/IaTh TPaBUIIa TEXHUKH O€30MacHOCTH IpU padoTe ¢ 1a00opaTopHBIM
o0opynoBaHrEM

1.14

XapakTepu3oBaTb NPUHLUMBI  JIEHCTBUS U3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOPOM HA MX ONMCAHMS, MCIOJb3Ysl 3HAHUA O
CBOWCTBaX  (U3MYECKUX SABJICHUH U  HeoOXoqumble (U3NYECKHE
3aKOHOMEPHOCTH

1.15

pacino3HaBaTb IMPOCTBIC TEXHUYCCKUC yCTpOfICTBa H H3MCPUTCIIBHBIC
HpI/I60pBI o cxemMaM M CXEMaTU4YHbIM PHCYHKaM, COCTaBJIATh CXCMbI
SJICKTPHUICCKUX Lemnei C noCJICaA0BAaTCIbHBIM 151 MnapauieJIbHbIM
COCIMHCHUEM DJJICMCHTOB, pa3jindas YCIOBHBIC 0003HAYCHHS DJIEMCHTOB
SJICKTPHUICCKUX Lemnei

1.16

OPUBOAUTH  TNpUMEpbl  (HAXOAWTh  HMHGPOpPMALMIO O  IpUMEpax)
NPaKTUYECKOTO HCIONBb30BaHUS (U3NYECKUX 3HAHWKW B TTOBCEIHEBHON
KHU3HHU JIJIs1 oOecrieueHust 6e30MacHOCTH NP 00pallleHuH ¢ nMprudopamMu U
TEXHUYECKUMHU YCTPOUCTBAMH, COXPAaHEHHSI 3I0POBhS U COOIIOICHHUSI HOPM
HKOJIOTHUECKOTO MOBEJICHHS B OKPY’KaIOLIeH cpefie

1.17

OCYILECTBIISATh MOUCK HH(pOpMAMKU (U3NUYECKOTO COJEpKaHHUsS B CETH
HNHTepHeT, Ha OCHOBE HWMEKOIIMXCA 3HAHWM W TIyTeM CpPaBHEHUS
JIOTIOJTHUTEIIBHBIX UCTOYHUKOB BBIJEIATh MH(OPMAIIHIO, KOTOpast ABISETCA
MIPOTUBOPEUNBOM NI MOXKET OBITH HEJOCTOBEPHOM

1.18

MCIIOJIb30BaTh MPHU BHINOJHEHUH yYEOHBIX 3aJJaHUil HAayYHO-TIOMYJSPHYIO
JUTEpaTypy (PU3MUECKOTO COJepKaHMUs, CIIPABOYHBIE MAaTEPUAIIbI, PECYPCHI
cetu UWHTepHer; BHajeTh NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpa3oBaHus HHGOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO




1.19

co31aBaTh COOCTBEHHBIC MHUCHMEHHBIE W KPATKHE YCTHBIE COOOIICHHS,
0000mas wHGOPMAIMIO W3 HECKOJbKMX HCTOYHHUKOB (DU3HUECKOTO
COJIEpKaHUsl, B TOM YHUCIIC ITYOJINYHO MPEACTABISATE PE3YIbTAThI IPOCKTHOU
WJIM UCCIIEIOBATENIBCKOM IEATEIbHOCTH, IIPU TOM I'PAaMOTHO MCIIOJIb30BaTh
U3YyYCHHBI TOHATUHHBIA ammapar Kypca (QHU3HKH, CONPOBOXKAATH
BBICTYIUICHUE MTPE3CHTAINCH

1.20

IpU BBINOJHEHUH Y4YEOHBIX NPOEKTOB U UCCIEAOBAHUNA (PUIUUECKHUX
IPOIIECCOB pacIlpeneNiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJIEHHBIMM 33Ja4aMH, CJIEIUTh 3a BBIIOJHEHUEM IUIaHA JEHCTBUU U
KOPPEKTHPOBAaTh €ro, aJeKBaTHO OIEHMBATh COOCTBEHHBIA BKIAA B
JIeATEIbHOCTh IPYIIIbI, BBICTPAUBaTh KOMMYHUKATUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISISE TOTOBHOCTD Pa3pemiaTh KOH(IUKTHI

9 KJIACC

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble ITpeIMETHBIE PE3YJIbTAaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00I1Iero 00pa3oBaHUs

11

HCII0JI30BATh U3YYCHHBIC ITIOHATUS

1.2

PasiindaTh ABJICHHA 110 OMHUCAHUIO UX XAPAKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIINUX JaHHOC (1)H3H“I€CKO€ SABJICHHUC

13

pacrio3HaBaTh IpOSIBICHHE M3YYEHHBIX (U3MYECKUX SBICHUH B
OKpY’KaloIeM MHUpE, B TOM YHCiIe (U3UYECKUE SBJICHUS B NMPUPOJE, IPU
3TOM TNEpeBOJUTh MPAKTHUUYECKYIO 337adyy B Y4eOHYIO, BBIIENIATH
CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PUZNUYECKUX SIBJICHUN

1.4

OTHCHIBATh U3YyYCHHbIE CBOMCTBA Tel U (hPU3MUYECKHE SBICHMS, UCTIONb3Ys
¢usznyeckue BENWYMHBI, MpPU ONMCAHWM TPABUIBHO TPAKTOBATh
(bu3uUecKnuil CMBICI HCIOJIb3YEMbIX BEITUYMH, 0003HAUCHHsI M €IUHUIIBI
¢u3NYECKUX BEIWYMH, HAXOAUTh (OPMYJIbl, CBS3bIBAIOLINE JAHHYIO
¢u3nUecKyro BEIMYUHY C JPYTMMH BEIUYMHAMH, CTPOUTH Trpaduku
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUYHUH

1.5

XapaKkTepu30BaTh CBOMCTBAa Tei, (DU3UYECKUE SBIEHUS W TIPOIECCHI,
WCIIONb3Ysl M3YYEHHBIE 3aKOHBI, IpU OTOM J1aBaTh CJIOBECHYIO
(bOpMyYITUPOBKY 3aKOHA U 3aMMCHIBATh €70 MATEMATUYECKOE BBIPAYKEHUE

1.6

O00BACHATH (hU3MUECKHUE MPOLIECChl U CBOWCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CUTYalMi IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIIATH
IMPUYHUHHO-CJIEICTBEHHBIE CBA3H, CTPOUThH OOBSICHEHHE U3 2 - 3 JIOTUYECKUX
IaroB C MOMOINBI0 2 - 3 W3yYEHHBIX CBOWCTBA (DU3MYECKHUX SIBICHUH,
bu3nYeCcKnX 3aKOHa UM 3aKOHOMEPHOCTHU

1.7

peliaTh pacueTHbIE 3a/1a4H (ONUparoIIecs Ha cucTeMy U3 2 - 3 ypaBHEHHU),
UCTIOJIB3YS 3aKOHBI M (JOPMYJIBI, CBSA3bIBAIOIINE (PU3NUECKHUE BEIUYMHBI: Ha
OCHOBE aHaJIM3a yCJIOBUS 3a/1ayMl 3allMChIBaTh KPATKOE yCIOBHE, BBISBISATH
HEJIOCTAIOUINE WIM U30BITOYHBIE JTAaHHBIE, BEIOUPATh 3aKOHBI U (DOPMYIIBI,




H€O6XOI[I/IMBI€ AJid pCUICHUA, IPOBOAWTL pacdCTbl W  OLCHUBATH
PEAIMCTUYHOCTD IMOJTYYCHHOI'O 3HAYCHUA (bH?)H‘ICCKOfI BCIIMYHMHBI

1.8

pacrno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXHO pEHIMTh TMPU OMOLIA
(UBHYECKUX METOAOB, HUCIOJBL3YS OINHUCAHWUE WCCIEAOBAHUS, BBIICTSATH
IpOBEpsiEeMOE  MPEIIOJIOKEHHE, OLIEHWBATh MPAaBWJIBHOCTH MOPSAJIKa
MPOBEACHUS  UCCIENOBaHUsA, JIeJlaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3yNbTaThl HAOIOIEHUH U ONBITOB

1.9

IPOBOAMUTH OMNBITBI MO HAONIONEHUI0 (U3UYECKUX SBICHUN WU
(¢U3NUEeCKUX CBOMCTB TEJI: CAMOCTOSTEIBHO COOMpPATh YCTAaHOBKY W3
n30BITOYHOTO Habopa oO0OpyIOBaHUS, OIHUCHIBATH XOJ OIBITA U €ro
pe3yabTaThl, POPMYITUPOBATH BBIBOIBI

1.10

IPOBOJUTHh NPU HEOOXOIMMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, OIpenessis
cpeiHee 3HAYEHUE H3MEpsSEeMON BeIMUYMHBI ((POKYCHOE pacCTOsSHHE
coOuparonield JMH3BI), OOOCHOBBIBATH BBIOOP CIOCO0Aa HM3MEpPEHHS
(M3MepuTENHHOTO MPUOOpa)

1.11

MMpOBOANTL HCCICOAOBAHUC 3aBUCUMOCTEH (1)I/IBI/I‘IGCKI/IX BCINYHMH C
HCIIOJIb30OBAHUECM  IIPAMBIX H3MepeHHfII IUIAaHUPOBATL HMCCJICJOBAHUC,
CaMOCTOATCIIBHO C06HpaTb YCTAHOBKY, (bI/IKCI/IpOBaTB PE3YJIbTATHL
HOHy‘lGHHOﬁ 3aBUCHUMOCTH (1)I/I3I/I'~IGCKI/IX BCIIMYMH B BHJC Ta6JII/III )51
Fpa(bI/IKOB, ACJIaTh BbIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

IMPpOBOANTH KOCBCHHBIC H3MCPCHUA (1)I/I3I/I‘IGCKI/IX BCIIMYHH: INIAHUPOBATb
HU3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAaHOBKY H BBIIOJHATH
HU3MCPCHUH, CIICAYs npennomeHHoﬁ WHCTPYKIUH, BBIYUCIIATH 3HAYCHUC
BCJIMYMHBI U aHAJIM3UPOBATH MOJIYYCHHBIC PE3YJIbTAThI C YUECTOM 3&)13HH0171
MOTrpeIIHOCTHU I/ISMepeHI/Iﬁ

1.13

coOroaaTh MpaBuiia TEXHUKH 0€30MacHOCTU MPU padoTe ¢ 1abopaTOPHBIM
000opyI0BaHEM

1.14

pa3ianyaTh OCHOBHBIE TMPU3HAKM W3YYEHHBIX (DU3MUECKHX MOJIENCH:
MaTepuaibHasi TOYKa, aOCOJIIOTHO TBEPJOE TENO, TOYEUHBIH HCTOYHHK
CBeTa, J1y4, TOHKas JINH3a, TUIaHeTapHas MOJIeb aToOMa, HyKJIOHHAs! MOJIeIb
aTOMHOTO Si7pa

1.15

XapaKkTepU30BaTh MPUHIMIIBI  JEHCTBUS HM3YyUYCHHBIX TPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHMS, UCHOJIb3Yys 3HAHUS O
CBOMCTBax (U3MYECKUX SBIEHUH W  HeoOXoawmble (pu3nueckue
3aKOHOMEPHOCTHU

1.16

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKHU HM3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, U3MEPUTETBHBIX IPUOOPOB M TEXHOJIOTMUECKUX MTPOLIECCOB MTPH
peleHnH  y4eOHO-PAaKTUYECKUX  3aJad, ONTUYECKHE CXEMBl s
MOCTPOCHHUS N300paKEHHH B IMJIOCKOM 3epKajie U coOuparouieil TuH3e

1.17

OPUBOJIUTH  NpUMEPHl  (HaXOIuUTh  HMHPOpPMAIMIO O  IpHUMepax)
NPAaKTUYECKOI0 HCMOJIb30BaHUS (U3NYECKUX 3HAHUW B TOBCEIHEBHON
JKU3HU JUIsl oOecrieueHust 0€30MacHOCTH MpU 0OpalleHuy ¢ MpUoopamMu U




TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS U COOIIOACHUS HOPM
9KOJIOTHUYECKOT'0 MOBE/ICHUS B OKPYXKAIOLIEH cpee

1.18

OCYIIECTBIISITh TOUCK HH(pOpManuu (HU3MUECKOTO COACpX aHUS B CETU
WHTepHeT, caMOCTOSATENbHO (HOPMYIHPYS MOMCKOBBIA 3alpoC, HAXOIHUTh
MyTH ONPEJENICHUs JOCTOBEPHOCTH MOJMy4YeHHOW MH(OpMAlU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOIIOJTHUTEIBHBIX UCTOYHUKOB

1.19

UCTIOJIb30BaTh MPH BBHIOJHEHUM YYEOHBIX 3a/laHUi HAy4YHO-TIOMYJISPHYIO
JIUTEepaTypy (PU3NUECKOro colep:kaHus, CIPaBOYHbIE MAaTEPUAIIbI, PECYPCHI
cetu UHrepHer; BianeTh NpUEMaMU KOHCIEKTHUPOBAaHUS TEKCTa,
npeoOpazoBanus HH(GOPMAIIUU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.20

co3/aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOLICHHS HAa OCHOBE
UHPOPMALIUM W3 HECKOJBKHX HWCTOYHHUKOB (DU3MYECKOTO CONEpIKAHMS,
MyOJIMYHO MPECTABIATh PE3yAbTaThl MPOSKTHOW WIIM HCCIEA0BATEIbCKOM
JACATCIIbHOCTH, npu 3TOM rpaMOTHO HUCITIOJIB30BATh HByHGHHLIﬁ
MOHSATUMHBIN amnmapaT H3ydaeMoro pasjena (U3MKH M COIMPOBOXKIATH
BBICTYIUICHUE TIPE3EHTALUCH C YYETOM OCOOCHHOCTEH ayIuTOpUU
CBEPCTHHUKOB

1.21

IpU BBINOJHEHUU YYEOHBIX MPOEKTOB W UCCIECNOBAHUN (U3UUECKUX
IIPOLIECCOB paclpeeaTh OO0S3aHHOCTU B TPYIIE B COOTBETCTBUM C
MOCTaBJICHHBIMM 33Ja4aMH, CJICIUTh 3a BBINOJHEHUEM ILIaHA JEHCTBUN U
KOPpEKTUpOBaTh €ro, aJeKBaTHO OLIEHUBAaTh COOCTBEHHBIH BKJIAJ B
JIeATEIbHOCTh IPYIIIbI, BEICTPAUBaTh KOMMYHUKATUBHOE B3aUMOJICHCTBUE,
IPOSIBIIS TOTOBHOCTh pa3peliaTb KOHPIUKTbI

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon Kon ITpoBepsieMble 2IIEMEHTHI COAEPKAHUS
pasznena JJIEMEHTA
1 OU3UKA 1 EE POJIb B ITIO3HAHNU OKPYXAIOUIETO MUPA

1.1 ®usuka - Hayka o0 npupoje. SBieHus npupoabl. Pusznyeckue
SIBJICHUSL: MeXaHUYECKHeE, TEIUIOBBIE, AIIEKTPUYECKHE,
MarHMTHbIE, CBETOBBIE, 3BYKOBBIE

1.2 dusnueckue BeTMUUHBL M3MepeHHe (QHU3UYECKUX BEIMYHH.
duznueckue puOOpHI. [TorpemnocTs U3MEPEHUM.
MexayHapoaHasi CUCTEMA E€AUHULL

1.3 Ecrectn eHHO-Hay‘-IHHﬁ METOA IIO3HAaHUA: Ha6J'IIOI[eHI/IC,




IIOCTaHOBKa HAay4YHOI'O BOIIpoOcCa, BBIJIBUKCHUC THUITIOTC3,
OKCIICPUMCHT I10 IIPOBEPKE I'MITIOTES, 00BsACHEHHE Ha6J'IIO,Z[aCMOl"O
SIBJICHUA

1.4

Onwucanue GpU3NUECKUX SBICHUH C TOMOIIBIO MOJIENICH

1.5

[IpakTuueckue padbOTHI:

N3MepeHne paccTosTHUM.

W3mepenune oobemMa KUAKOCTH U TBEPAOTO Tea.

Onpenenenue pa3mMepoB MaJbIX Tel.

W3mepenne  temmepaTypbl NPH  MOMOIIM  YKHJIKOCTHOTO
TEPMOMETpa U AaTYUKaA TEMIIEPaTyphl

ITEPBOHAYAJIbHBIE CBEJIEHW A O CTPOEHNHN BEIIIECTBA

2.1 CrpoeHue BelecTBa: aTOMbl M MOJIEKYJIbl, UX pa3Mepbl. OMbITHI,
JI0Ka3bIBaIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA

2.2 JIBr>keHue yacTHIl BemecTBa. CBsi3b CKOPOCTH ABMKEHHS YaCTHUI]
¢ Temnepatypoil. bpoyHoBckoe nBuxeHue, Tupdy3us

2.3 B3aumopeiictBue  yacTull  BEIIECTBA:  NPUTSDKEHUE U
OTTAJIKUBaHUE

2.4 ArperaTHble COCTOSIHUS BELIIECTBA: CTPOCHHE ra30B, )KUIKOCTEH U
TBEPABIX (KpUCTAUIMUECKHX) Teil. B3auMocBs3p  Mexmay
CBOWCTBAaMM BELIECTB B PA3HBIX arperaTHbIX COCTOSIHUAX U UX
aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

2.6 [IpakTuueckue padbOTHI:
OneHka nuameTpa aroMa METOJOM pPsiIoB (C HMCIIOJIb30BaHHEM
dboTorpadwuii).
OmnbIThl IO HAOTIOIEHUIO TEIIOBOTO PACHIIMPEHHS Fa30B.
OnpiTel MO OOHAPY)KEHUIO JIEHCTBUS CHJI MOJIEKYJIIPHOTO
MPUTSKEHUS

JABMXKEHUE U B3AUMOIENCTBUE TEJI

3.1 Mexanuueckoe JBHXeHHE. PaBHOMepHOe M HEpaBHOMEPHOE
JIBYDKEHUE

3.2 Ckopoctb. CpemHsisi CKOPOCTh MIPH HEPABHOMEPHOM JIBMKECHUH.
Pacuer myTH 1 BpeMeHH IBUKECHUS

3.3 SBrnenne mHepuuu. 3aKOH MHEpUUH. B3auMopaencTtBue Ten Kak
NpUYMHA U3MEHEHUsI CKOPOCTH JBM)KEHUs Ted. Macca kak mepa
WHEPTHOCTH TeJa

3.4 [TnotHOCTH BemecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJT

B CIMHUIIC o0Bema BCIICCTBA




3.5

Cuna kak XapaKTCPUCTHUKA BSaHMOI[efICTBHSI TCI

3.6 Cuna ynpyroctu u 3akoH ['yka. M3mMepeHue CHIIBI ¢ MOMOIIBIO
JMHAMOMETpa

3.7 SIBnenue TATOTEHUS U cuia TsokecTH. Cuila TSHKECTH Ha JPYTHX
maHerax. Bec Tena. HeBecomocTs

3.8 Cuna tpenus. TpeHue CKOJIBKEHUS U TpeHHe Mmokos. TpeHue B
MIPUPOJIE U TEXHUKE

3.9 Cio’)keHWe  CWJI, HalpaBJICHHbIX MO  OJHOW  MPSIMOM.
PaBHOnelicTBYIOIIAsA CHIT

3.10 [IpakTnueckue paboThI
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIKEHUS (IIapuKa B
KHUJIKOCTH, MOJICITH SJICKTPUIECKOTO aBTOMOOHJIS M TaK Jajiee).
Omnpenenenue cpeaHe CKOPOCTH CKOJNbXKEHUs Opycka WiH
HIapHKa 10 HAKJIOHHOM IIJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeNa.
OnbITEl,  JIEMOHCTPUPYIOIIME  3aBUCHMOCTh  PACTSIKCHUS
(nedopmanun) Ipy>KMHBI OT TPUIIOKEHHOU CHJIBL.
OnbITEl, AEMOHCTPHPYIOIIUME 3aBUCHUMOCTh CHJIBI  TPEHUS
CKOJIbKEHHUSI OT Beca Tella M XapakTepa COMPUKACAIOIIUXCS
MMOBEPXHOCTEMN

3.11 Odusndeckue SBICHUS B MPHUPOJAC: TMPUMEPHI JIBWKCHHS C
Pa3IUYHBIMU  CKOPOCTSMH B JKUBOM U HEXHBOW MPHUPOJE,
JCHCTBYE CUJIBI TPSHUS B TIPUPOJIC U TCXHUKE

3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, MOIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Hasnenue tBeporo tena. CriocoObl yMEHbIIEHUS U YBETHUCHUS
JIaBIICHUS

4.2 JlaBnenue rasza. 3aBUCUMOCTh JIaBJIEHHS Ta3a OT o0bema,
TeMIIepaTyphl

4.3 Ilepenaua naBieHus: TBEPABIMU TEJIaMHM, KUAKOCTAMHU U razaMu.
3akoH [lackans. ITHeBMaTHUecKkue MavHbI

4.4 3aBHCHIMOCTh JTaBICHUS JKUJIKOCTH oT TJTyOUHBI.
I'mapocratuueckuit  mapagokc.  CooOmiarommuecss — COCyaAbI.
I'uapaBnrueckue MeXaHU3MBI

4.5 Atmocdepa 3emnn u armochepHoe agaBiaeHue. IlpudmHbI

CyIIECTBOBaHUS  BO3AyIIHOW  obGomoukw  3emun.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJ YpOBHEM MOps




4.6

N3mepenune atmocdeproro aasnenus. [IpuOopsl 11t n13MepeHust
aTMOC(EpPHOTO AABICHUS

4.7 JleficTBUE JKHUJIKOCTH M Ta3a Ha IOTPY)KCHHOE€ B HHUX TeJO.
BrrtankuBatomas (apxumMeioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue ten. Bo3ayxomnnaBanue

49 [IpakTrueckue pabOThI:
Uccnenosanne 3aBUCUMOCTH Beca Tella B BOAE OT OOBeEMa
MOTPY>KEHHOM B JKUJIKOCTb YaCTH TeJa.
Onpenenenre BBITAJKUBAIONICH CUJIbI, JEHCTBYIOLIECH Ha TEJO,
MOTPY>KEHHOE B JKUJIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAJIKABAIOLIEH CHUIBI,
JICHCTBYIOLIEH HA TEJIO B )KUIAKOCTH, OT MacChl TENa.
OneIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTH BBITAIKHBAIOIICH
CHJIBI, JICHCTBYIOLIEH Ha TEJIO B JKUAKOCTH, OT oObema
MOTPYKEHHOW B KUAKOCTh YaCTH Tela M OT IUIOTHOCTH
KUIKOCTH.
KoncTpynpoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOAKU U
oTpeJIeJICHUE €€ IPY30M0IbEMHOCTH

410 Odusndeckue SBJICHUS B TPUPOJIE: BIHMSHHE aTMochepHOro
JABJICHUS HA )KUBOW OpraHU3M, IIJIABaHUE PBIO

411 TexHuyeckue ycTporucTBa: COOOIAOIIUECS COCYAbI, YCTPOHCTBO

BOJIOIIPOBOJIA, T'MAPABIMYECKUN IIpecc, MaHOMETp, OapoMmerp,
BBICOTOMEp, OPLUIHEBOM HACOC, aPEOMETP

PABOTA, MOITHOCTD, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHuueckas MOIIHOCTb

5.3 [IpocThie MexaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs TUIOCKOCTD.
[IpaBuio paBHOBecHs pbluara

5.4 [IpumeHeHMe npaBuiIa paBHOBECHS pblyara K OJIOKy

5.5 "3onotoe mnpaBwio" MmexaHuku. KosdduuueHnt mnosnesHoro
JeCTBUST MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHUKE

5.6 [ToreHmmanpHast 3HEPTUM TeJa, MOIHITOTO Hal 3eMJIeH

5.7 Kunernueckas sHeprus

5.8 [Tonmnast MexaHnuecKasi SHeprus. 3aKOH U3MEHEHHUS U COXPAHEHUS
MEXaHWYECKON IHEPTUU

59 [IpakTuueckue padbOTHI:

OHpe,I[CJ'ICHI/IC pa6OTLI CUJIbl TpEHUA TIPpU PaBHOMCPHOM
JABHXXCHHU TCJIa I10 FOpHSOHTaHBHOﬁ IMOBEPXHOCTH.




HccnenoBanue ycnoBuii paBHOBECHS pblyara.
N3amepenne KIIJI HakTOHHOM TJIOCKOCTH.
N3yuenune 3akoHa COXpaHEHUsI MEXaHUYECKON IHEPTUr

5.10 ®u3nyecKue SBICHUS B IIPUPOJIE: PbIYAry B TEJIC YEJIOBEKA

5.11 TexHudeckue yCTpOMCTBA: pblyar, MOJBWKHBIA W HEITOABUKHBIN
0JIOKH, HAKJIOHHAS IUIOCKOCTh, IPOCThIE MEXAHU3MBbI B OBITY

8 KVIACC
Kon Kon [IpoBepsiemble 3JIEMEHTHI COICPKAHUS
pasznena JJIEMEHTA
6 TEIUJIOBBIE ABJIEHUA

6.1 OCHOBHbIE TIOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOH TeopHuu
cTpoeHHusl BemiecTBa. Macca u pasmepbl MoJieKynl. OIbITHI,
MOJITBEPXKIAIOLINE  OCHOBHBIE  TIOJOXEHUS  MOJIEKYJISPHO-
KMHETUYECKOU TEOPUHU

6.2 Mopnenu TBepIOro, XHJIKONO M TIa3000pa3HOTO COCTOSHUMN
BemiecTBa. Kpucramuimyeckue u amopHsle Tena

6.3 OOpsicHeHHE CBOMCTB Tra30B, >KUJKOCTEH M TBEpAbIX Tell Ha
OCHOBE ITOJIOKEHHI MOJIEKYISIPHO-KHHETUIECKOH TEOPHH

6.4 CMaunBaHuE U KalWUISIPHBIE SIBJICHUS

6.5 TemoBoe pacupeHne u cKxaTue

6.6 Temneparypa. CBsizb TemMmepaTypbl CO CKOPOCTBIO TEIIOBOTO
JIBYDKEHUS YaCTHUIL

6.7 Buytpennsas osHeprus. CnocoObl HM3MEHEHUS BHYTpEHHEH
SHEPIHH: TEeIUIonepeaua u CoOBepIIeHue padoThl

6.8 Buasl  Temuomepenaud: — TEIUIONPOBOAHOCTb,  KOHBEKIUS,
U3ITy4YeHNE

6.9 KonnyecTBo TernoTsl. Y aenpHas TEMIOEMKOCTh BEIIECTBA

6.10 TemmooOMeH W TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO
OanaHca

6.11 [InaBneHne ¥ OTBepAeBaHHME KPHUCTAIJIMUYECKUX BEIIECTB.
VneapHas TEIIOTA IIABICHUS

6.12 [MapooOpazoBanne wu KoHAeHcanus. Mcmapenue. Kumnenue.
VY nenbHas TEIIoTa napooOpa3zoBaHuUs. 3aBUCUMOCTh
TEMIIepPaTyphl KHIIEHUSI OT aTMOC(EPHOTO JTaBICHUS

6.13 BnaxxnocTs Bo3myxa




6.14

SHGPFI/ISI TOIIJIMBA. yI[GHBHaSI TCIJIOTA CrOpaHusa

6.15 [punuunsr pabotsl TemmoBbix asurareneir KIIJ[ teroBoro
nsurarens. TernoBble IBUraTeNN U 3alIMTa OKPYXKAKOIIEH CpeIbl

6.16 3aKOH COXpaHEHHs W IPEBPAICHUS DHEPrud B TEILIOBBIX
npoleccax

6.17 [IpakTuueckue padbOTHI:
OnbITel MO OOHApYKEHUIO JAEUCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS.
OneITEl MO BBIpAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOW COJIM WM
caxapa.
OnbITel 10  HAOMIONEHHIO TEIJIOBOIO PACHIMPEHHs Ta30B,
KHUJKOCTEN U TBEPBIX TEI.
Omnpenenenue AaBIeHUs BO3AyXa B OaIOHE MINPHLIA.
OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJIEHUS BO3/lyXa OT
ero oobemMa 1 HarpeBaHus WIN OXJIAXKICHHS.
[IpoBepka rumnoTe3bl JTUHEMHON 3aBUCUMOCTU JJIMHBI CTOJIOMKA
KHJIKOCTH B TEPMOMETPUYECKOI TpyOKe OT TeMIepaTypbl.
HaGntonnenne u3MeHEHHs] BHYTpPEHHEH SHEpruu Tella B
pe3yibTare Terionepeaays U paboThl BHEIIHUX CHUIL.
UccnenoBanne sBiIeHUS TEIoOOOMEHa NPU  CMELIMBAaHUU
XOJIOJTHOW U ropsideii BOJIbI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOHM IpH
TEIMI00OMEHE C HarpeThIM METAIUTMYECKUM LIUIMHIPOM.
Onpenenenue yIEIbHOU TEIJI0EMKOCTH BELIECTBA.
HccnenoBanue npouecca uCapeHusl.
Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.
Onpenenenne ynenbHON TEMIOTHI TUIABJICHUS JIbJA

6.18 @usnyecKue SBICHUS B IPUPOJE: OBEPXHOCTHOE HATSIKEHUE U
KaNnWUISIPHbIE SIBIEHUS B IPUPOJE, KPUCTAIIBI B IPUPOJIE,
nznydyeHne ConHIA, 3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl;
o0Opa3oBaHH€e pOChl, TyMaHa, WHesl, CHera

6.19 Texauueckne YCTpOKCTBA: KaIJUISIPEI, MIpUMEPHI

HCIOJIb30BAHUS KPUCTAJUIOB, JKMIKOCTHBIA TEPMOMETpP, NAaTUYMK
TeMIepaTypbl, TEPMOC, CUCTEMA OTOIJIEHUS IOMOB, TUTPOMETPHI,
MICUXPOMETp, TapoBasi TypOWHA, JBUTATE€h BHYTPEHHETO
CrOpaHus

OJIEKTPUYECKHUE U MATHUTHBIE ABJIEHUA

7.1 DnekTpusanus Teil. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

7.2 BiaumopeiicTBue 3apsokeHHBIX Teq. 3akoH KynoHa (3aBHCHMOCTh
CHIJIBI B3aI/IMO}IeI\/’ICTBI/I$[ 3apsKCHHBIX TCJI OT BEJIMYUHEBI 3apsAa0B U
pPacCTOSTHUSL MEXKY TeJIaMu)

7.3 Dnektpuyeckoe nojie. HanpspkeHHOCTb 3IEKTPUYECKOro MOJIs.




[lpyHuuMn  cynepmo3uuMM — 3JEKTpUYECKUX — moyied  (Ha
KayeCTBEHHOM YPOBHE)

7.4 Hocurenn AJIEKTPUYECKUX 3aps0B. DJIeMeHTapHbIN
anekTpuyeckuil 3apan. Crpoenue artoma. IIpoBomHukM U
TURJIEKTPUKU

7.5 3aKOH COXpaHEHUs IEKTPUUYECKOTo 3apsaa

7.6 DNEeKTpUYECKUi TOK. Y CIIOBHS CyLIECTBOBAHMS IEKTPUUECKOTO
TOKa. VICTOUHHKH NTOCTOSIHHOTO TOKa

1.7 JIeHcTBUSL  DJIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHYECKOE,
MarHuTHoeE). DJIEKTPUYECKUN TOK B )KUJKOCTAX U Tazax

7.8 Onexrpuyeckas 1enb. Cunna Toka. DNEeKTPUUECKOe HaNpsKeHUe

7.9 ComnpoTuBiieHHE TMPOBOJHHUKA. YEIBbHOE  COMPOTHUBIICHUE
BEILIECTBA

7.10 3akoH Oma 11 ydacTka uenu

7.11 [TocnenoBarenbHOE U NapalieIbHOE COSAMHEHUE TPOBOIHUKOB

7.12 PaGora u MOIIHOCTH 3JEKTpUYECKOro Toka. 3akoH Jlxoyms-
Jlenna

7.13 DNeKTpUYecKre IEeTH U MOTPEOUTENN IIEKTPUIECKON YHEPTUHN B
obITy. KopoTkoe 3aMbikaHue

7.14 ITocTosiHHBIE MarHUTHI. B3auMOI€HCTBUE TOCTOSSHHBIX MarHUTOB

7.15 MaruutHoe none. MarautHoe moJsie 3eMJIM M €ro 3HaYEHUE U1
KU3HU Ha 3emiie

7.16 Oneir Opcrega. MarHutHoe 1oJ€  JIEKTPUYECKOTO  TOKA.
[IpumeHeHue MeKTPOMarHuToOB B TEXHUKE

7.17 JleiicTBH€ MArHUTHOIO TMOJS Ha TMPOBOAHMK C TOKOM.
OnexTpoABUrarenab  IMOCTOSHHOTO  Toka.  [cmonb3oBaHue
JJIEKTPOJBUIATENE B TEXHUYECKMX YCTPOMCTBaX M Ha
TpaHCIIOPTE

7.18 OnbiTel  Papazes. SIBieHue HIEKTPOMArHUTHOM HHAYKIUH.
[IpaBuio Jlenna

7.19 Onektporenepatop. CnocoObl HOMy4YeHUS  AIEKTPUUECKOM
SHEpPruu. DJEKTPOCTAHIMHM Ha BO300HOBJISIEMBIX HCTOUYHHKAX
SHEPrUu

7.20 [IpakTuueckue padbOTHI:

OmnbITEI 1O Ha6JIIOILCHI/IIO QJICKTpHU3alun TCII PIHI[yKI.IPICfI " 1Ipu
COITPUKOCHOBCHUM.




HccnenoBanue nedcTBUS IEKTPUYECKOrO MOJIS HA IPOBOJHUKH
U IU3JIEKTPUKH.

COopka u mpoBepka paboThI MEKTPUICCKON IETTH MTOCTOSHHOTO
TOKA.

W3mepenue u perysinpoBaHue CUIbl TOKA.

W3mepeHue U peryarupoBaHue HaNpsHKEHUS.

HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKa, MJIYLIEro 4Yepes3
pE3UCTOpP, OT CONPOTHUBICHMS PE3UCTOpPA M HANPSDKEHUS Ha
pe3ucrope.

OnbIThl, J€MOHCTPUPYIOIIME 3aBUCHUMOCTb 3JIEKTPUUYECKOIO
CONPOTHBIIEHUSI TMPOBOJHUKA OT €ro JJIUHBI, IUIOIIAIN
MIONIEPEYHOI0 CEYEHMs U MaTepuaa.

[IpoBepka IpaBuiIa CIIOKEHUS HaIlpsLKEHU N npu
[I0CJIeI0BATEIbHOM COEIMHEHUH JABYX PE3HCTOPOB.

[IpoBepka mpaBuna Juisi CWiIbl TOKa MpU IapajljIeIbHOM
COEIMHEHUH PE3UCTOPOB.

Ompenenenue padOThl DJIEKTPUUECKOTO TOKA, HUIYIIETO Yepe3
pe3ucrop.

OmnpezeneHye MOLUTHOCTH 3JIEKTPUUECKOr0 TOKA, BIIEISIEMOM Ha
pesucrope.

HccnenoBanue 3aBHCHUMOCTU CWJIBI TOKa, MIYLIETo 4epes
JaMIIOYKY, OT HallpsKEHUsI Ha Hell.

Omnpenenenne KII/I narpeBarensi.

WccnenoBanne MarHUTHOTO — B3aMMOJECHCTBUSL  IOCTOSTHHBIX
MarHuTOB.

W3ydyeHne MarHWTHOrO IMOJIA IOCTOSHHBIX MAarHUTOB IPU HX
00BbETMHEHNH U pa3/IeJIeHUN.

HccnenoBanue nevcTBUs IIEKTPUYECKOrO TOKAa HA MATHUTHYIO
CTpEJIKY.

OnsIThI, J€MOHCTPUPYIOILIHE 3aBUCHUMOCTh CHJIBI
B3aMMOJECICTBHUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKa U
HaIpaBJIEHUs TOKA B KaTyIIIKE.

N3ydeHnne neicTBUS MarHUTHOTO II0JISI HA IPOBOJHUK C TOKOM.
KoHncTpynpoBanue 1 usyueHue padoThl AIEKTPOABUTaTENS.
N3mepenue KIIJ{ anexTpoaBurarenbHOl yCTaHOBKH.

OnpIThl O  HCCIENOBAHUIO  SIBICHUS  3JIEKTPOMArHUTHOM
MHIYKIWH: UCCIIEJOBAHNE U3MEHEHUI 3HAUEHUS U HalpaBICHUS
MHIYKIIMOHHOTO TOKa

7.21

dusnueckue ABICHHUSA B Iprupoac: SJICKTPUUCCKHUE SABJICHHUA B
atMocepe, SIEKTPUYECTBO IKUBBIX OPTaHU3MOB, MarHUTHOE
niosie 3emutd, aperd moFoCoB, POITb MATHUTHOTO TIOJIS JJIST YKU3HU
Ha 3emuie, OJISIPHOE CUSIHHE

7.22

Texauueckune YCTPOMCTBA: 3JIEKTPOCKOII, aMIIepMeETD,
BOJIBTMETP, PEOCTaT, CYETYMK IIIEKTPUYECKOM DHEpruu,
JNEKTPOOCBETUTEIbHBIE puoopsI, HarpeBaTelIbHbIE
AJIEKTPONIPUOOPHI (IPUMEPHI), AIEKTPUUECKUE MPEIOXPAHUTENH,
OJICKTPOMAarHur, QJICKTPOABUTATCIIb IIOCTOSIHHOI'O TOKa,
TEHEPATOP MOCTOSHHOIO TOKA




9 KJIACC

Kon Kon IIpoBepsiemble 27IEMEHTHI COAEPIKAHNS
paszzena AJIeMEHTa
8 MEXAHUWUYECKUE SBJIEHUA

8.1 Mexanuyeckoe ABWKeHHE. MarepuanbHas Touka. Cucrema
oTcyeTa

8.2 OTHOCHUTENHHOCTh MEXaHUYECKOTO JIBUKCHUS

8.3 PaBHOMEpHOE NPAMOIMHEHHOE IBUKCHHE

8.4 HepaBHomepHoe mnpsimosinHeiiHoe nBkeHue. CpeaHsss u
MTHOBEHHAs CKOPOCTH Tella IPU HePaBHOMEPHOM JIBUKECHHUH

8.5 VYckopenue. PaBHOYCKOPEHHOE NTPSIMOIIMHENHOE IBUKEHHE

8.6 Coboanoe nagenue. OnbiTel ["anmnes

8.7 PaBrOMepHOEe nBukeHue no OKpykHocTu. Ilepumon m gacrora
oOparieHusl. Jluneitnas u yrioBas CKOPOCTH.
LleHTpOocTpeMUTENBHOE YCKOPEHHE

8.8 [Tepseriit 3akon HeroToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akon HeroToHa

8.11 [TpuHIMIT Cynepno3uiuu CUil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cujla TPEHUs CKOJIbKEHHUS, CUJIa TPEHUS IOKOs,
JPYTUE BUIBI TPEHUS

8.14 Cuna TsKECTH M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHUE
CBOOOHOIO Ia/IeHUs

8.15 JlBrxenne tuaner Bokpyr Connua. IlepBas kocmuueckas
ckopocTbk. HeBecoMocCTh 1 eperpy3ku

8.16 PaBHOBecue mMaTepranbHON TOUYKH. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBEeCcHE TBepAOro tena ¢ 3aKpEMJICHHOW OCBhIO BpaIlCHUA.
MowmenT cunsl. LleHTp TskecTn

8.18 Nmnynsc Tena. U3menenne nmiynbca. IMmynbsce cumsl

8.19 3aKoH COXpaHEeHUsT UMITYIIbCa

8.20 PeakTuBHOE ABHKEHIE




8.21

Mexanunueckasi paboTa U MOIIHOCTb

8.22 Pabora cun TsKecTH, ynpyroctu, TpeHus. CBsi3b SHEPrHUH H
paboThl

8.23 [TorenumaneHas HEpPrusi Tena, MOAHATOrO HAJ IOBEPXHOCTHIO
e

8.24 [ToTeHunanpHas 3HEPTUs CKATON IPY>KUHbI

8.25 Kunernueckas sneprust. Teopema 0 KHHETUYECKOW SHEPTUU

8.26 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUn

8.27 [IpakTrueckue pabOThI:
OrmpezenieHne CpeaHEM CKOPOCTH CKOJIBKEHUS Opycka Wiu
JBMDKCHUS IIApUKA 110 HAKJIIOHHOMW TJIOCKOCTH.
Omnpenenenne yCKOPEHNUs Tea MPH paBHOYCKOPEHHOM JIBHYKCHUN
10 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHHU
IIpY PaBHOYCKOPEHHOM JIBHKEHUH 0€3 Ha4albHOW CKOPOCTH.
[IpoBepka rUMOTE3bI: €CIIU MTPH PABHOYCKOPECHHOM JBIKEHUH 0€3
HayaJIbHON CKOPOCTH ITyTH OTHOCSITCS KaK PsIJl HEYETHBIX YUCET,
TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
HccnenoBanme 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBKECHHUS OT CHIIBI
HOPMAJIBHOTO JaBJICHUS.
Onpenenenne KO3 UITUESHTA TPSHUS CKOJBKCHHS.
OmnpeneneHue )KeCTKOCTU NPY>KUHBI.
Onpenenenne paboOTbl CUJIBI TPEHUS TMPU PABHOMEPHOM
JIBMDKEHUH TeJa TI0 TOPU30HTAIbHON MTOBEPXHOCTH.
Onpenenenue paboOThl CUJIBI YIPYTOCTH MPU MOIBEME T'py3a C
UCIOJIb30BAHNUEM HEMOBI)KHOTO U TIOJBMXKHOTO OJIOKOB

8.28 duznyeckue BJIEHUS B IPUPO/IE: IPUIUBBI U OTIIUBbI, IBUKECHHE
rwaHeT CoJIHEYHOM CHCTeMbl, PEaKTUBHOE JIBUKEHUE KHMBBIX
OpPTaHU3MOB

8.29 TexHudeckue yCTpOMCTBA: CHUAOMETP, AATYUKHU ITOJIOKEHUS,

pacCToOAHUA U YCKOPCHUS, pPAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe  nBukeHune. OCHOBHBIE — XapaKTEPUCTHKH
KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.2 MaremMatnueckuii W TNpYyXKUHHBIA MasTHUKH. lIpeBpamienne
SHEpPIruu Mpu KoaeOaTeIbHOM JBHKEHUH

9.3 3aryxaromue konebanus. Beinyxennsie koaebanus. Pezonanc

9.4 Mexanuueckue BonHBL. CBOIMCTBa MEXaHMYECKMX  BOJIH.

HpO)IOJ'II)HI)Ie 1 IMONICPEYHBIC BOJIHEBI. JIJ'II/IHa BOJIHBI U CKOPOCTE €€




pacnpocTpaHeHusi. MeXaHUYeCKue BOJHBI B TBEPIOM Telle,
ceiicMHuYecKue BOJIHbI

9.5 3ByK. ['poMKOCTb 1 BbICOTa 3ByKa. OTpa)keHHE 3ByKa

9.6 HNudpa3Byk u ynbpTpa3ByK

9.7 [IpakTuueckue pabOTHI:
OmnpeneneHne 4acTOThI U MEPHOJIa KOJICOaHUH MaTeMaTHYECKOTO
MasiTHUKA.
Omnpenenenre 4acTOThl M TEpHOAA KOJIECOAHUH MPYKUHHOTO
MasiTHUKa
Hccnenosanue 3aBHUCHMOCTH nepuoaa KoseOaHui
MOJIBEILIEHHOTO K HUTHU Tpy3a OT AJUHBI HUTH.
HccnenoBanue 3aBUCHMOCTH TepHoJa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBHCHMOCTH I€pUOJa KOJICOaHWH  Tpy3a,
MOJIBEILIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.
N3mepenne yckopeHus cCBOOOTHOTO MaICHUS

9.8 ®dusnyeckue SBJIECHUS B NPUPOJE: BOCIPUSITHE 3BYKOB
KUBOTHBIMH, 3E€MJICTPSICEHUE, CEMCMUYECKUE BOJHBI, I[yHAMH,
9X0

9.9 TexHUYEeCKUEe yCTPOUCTBA: 3XO0JIOT, HCIIOIB30BAHKUE YIIBTPA3BYKA
B OBITY U TEXHHKE

10 DJIEKTPOMATHUTHOE ITTOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 DNeKTpOMarHuTHOE ToJie. DJIEKTPOMarHuTHbIe BOJIHBI. CBOMCTBA
ANEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 371€KTPOMarHUTHBIX BOJIH

10.3 DnexTpoMarHuTHas npupoza cBeta. CKopocTs cBeTa. BonHOBBIE
CBOICTBA CBETa

104 [IpakTrueckue pabOTHI:
N3ydyeHne CBOWMCTB DIEKTPOMATHUTHBIX BOJH C TOMOIIBIO
MOOUIIBHOTO TeJIePoHa

10.5 dusnyeckue SBICHHS B TPHUPOAC: OMOJIOTHYECKOE JCHCTBUE
BUJIUMOTO, YIbTPAPHOIETOBOTO U PEHTIT€HOBCKOTO U3TyYSHUI

10.6 TexHu4yeckue ycTpOWCTBA: HCIONH30BAHUE JIIEKTPOMATHUTHBIX
BOJIH JJIS COTOBOH CBSI3U

11 CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounuku ceeta
11.2 [IpsiMonuHeHOE paclpoCTpaHEHHUE CBETA




11.3 Otpaxenue ceta. [lnockoe 3epkano. 3aK0H OTpakKeHUs CBETa

11.4 [Ipenomiienne cBera. 3akoH mpenomiieHus cBera. [lonHoe
BHYTpPEHHEE OTpaKeHUE CBETa

11.5 Jlunza. Xop iydeid B IMH3E

11.6 Onrtuueckas cucrema QoTtoarinapara, MUKPOCKOIIA U TeJIECKOIa

11.7 I'na3 kak onTuyeckas cuctemMa. banzopykocTh U 1aabHO30PKOCTh

11.8 Paznoxxenune Oenoro cmBera B crekTp. Omnbitel HproTOHA.
CrnoxeHune CrieKTpalIbHBIX IBETOB. Jlucmepcus cBera

11.9 [IpakTrueckue pabOThI:
HccnenoBanue 3aBUCMMOCTH yTJIa OTPaXSHUSI CBETOBOTO JIyda OT
yria najaeHus.
W3yuenne XapaKTepHCTUK HM300paKEHUS MpPEAMETa B IIOCKOM
3epKare.
HccnenoBanue 3aBUCUMOCTH yTIIa MPEIOMIICHHUS CBETOBOTO JTyda
OT yIJla [IaJIeHUs1 Ha TPaHulle "BO3/1yX - CTEKJIO".
[Tosrydenne n300pakeHMiA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.
Omnpenenenre (QOKYCHOTO PACCTOSIHUSI M ONTUYECKOM CHIIBI
coOuparoIe TUH3bI.
OMnBITH IO PA3TIOKEHHUIO OEIOTO CBETA B CHEKTP.
OnBpITHI 0 BOCHPUSTUIO [[BETA MPEAMETOB MPU X HAOIIOJCHUH
yepe3 LBETOBbIE (PUIIBTPHI

11.10 ®usnyeckue sBiacHUs B npupone: 3atMeHus ConHua u JIyHsl,
IBeTa TeJ, ONTHUYECKHE sBJIICHUs B armocdepe (1BeT HeOa,
pedpaxkuus, paayra, MUpax)

11.11 TexHuueckue ycTpoOHCTBa: OYKM, TepHUCKol, (oToanmnapar,
OTNITUYECKUE CBETOBO/IBI

12 KBAHTOBGBGIE ABJIEHUA

121 OneiTel Peszepdopna u muanerapHas mojenb aroma. Mojenb
aroma bopa

12.2 HUcnyckanne ¥ TOrJolIeHHE cBeTa aTroMoM. KBaHTBHL
JIuneityaTbie CIEKTPHI

12.3 PanuoaktuBHOCTE. Anlb(a-, 6eTa- 1 ramMma-u3ITy4eHUs

12.4 Crtpoenue aToMHOro siapa. HykioHHas MoJienb aTOMHOTO sijpa.
H3oTonbl

125 PagnoaktuBHbie npeBpamenus. [lepron nmosypacnaga aTOMHBIX
anep

12.6 SnepHsie peakiuu. 3aKOHBI COXpPaHEHUs 3apsAAOBOTO U
MacCOBOTO YHCET




12.7 OHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU

12.8 Peakiuu cunresa u nenenus saep. Mcrounuku suepruu CosHia
U 3Be3]]
12.9 Snepnas sHepreruka. JleficTBue paaMoaKTUBHBIX U3JyYCHUH HA

JKUBBIC OpTraHNU3MbI

12.10 [IpakTuueckue padbOTHI:

HaOmnroeHne CIIonTHpIX ¥ IMHEHYAThIX CIICKTPOB U3ITyYCHHUS.
HccnenoBanne TpeKOB: HM3MEPEHHE HSHEPrHMM YacTUIBI 10
TOpMO3HOMY TTyTH (110 hoTOrpadusim).

W3mepenune paanoakTHBHOTO GoHA

12.11 @u3nYeCcKue SBJICHU B IPUPOJIE: €CTECTBEHHBINA PaJUOAKTUBHBIN
(OH, KOCMHUECKHE JIyYH, PAJMOAKTUBHOE U3IyYEHHE IPUPOTHBIX
MUHEPAJIOB, AEMCTBHE PAIMOAKTUBHBIX U3JIyUEHUN HA OPraHU3M
YeJI0BeKa

12.12 TexHuyeckue YCTpOMCTBAa: CIEKTPOCKOIN, WHAMBUAYAIbHbIN
JO3UMETp, KaMepa Bunbcona

Jlyist mpoBeIeHUs OCHOBHOT'O TOCYIapCTBEHHOTO dK3aMeHa 1o ¢usuke (ganee - OI'D
1o Gu3uKe) UCTOIb3yeTCs MepeueHb (KoauduKkaTop) mpoBepsieMbIX TpeOOBaHUHN K
pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
00pa30BaHUs U DJIEMEHTOB COJICPIKAHUS

ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUA
K PE3YJIbTATAM OCBOEHUS OCHOBHOM OGPA30OBATEJIBHOM
IMPOI'PAMMBbI OCHOBHOT'O OBHIET'O OBPA3OBAHUA

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3ybTaTaM 0a30BOT0 YPOBHSI
IIPOBEPSEMOTrO | OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOoBaHus oOpa3zoBanus Ha ocHoBe PI'OC
1 [Tonnmanue poiau QU3UKK B HAYYHOW KapTUHE MUPA;

c(hOpMUPOBAHHOCTh 0A30BBIX TMPEACTABICHUI O 3aKOHOMEPHOHN CBSI3U U
MMO3HABAEMOCTH SIBJICHUW TMPHUPOJBI, O POJU IKCIEPUMEHTa B (PU3HKE, O
cuctemMooOpasyromniei ponu (GU3MKM B Pa3BUTHH ECTECTBEHHBIX HaYK,
TEXHUKH ¥ TEXHOJOTUN, 00 IBOIIONMU (PU3NUECKUX 3HAHUN W UX POJIU B
LEJOCTHON €CTECTBEHHOHAYYHOW KapTHUHE MHUpPa, O BKJIAJE POCCUUCKHUX U
3apyOEKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE HAYKU, OOBSICHEHHE MTPOIIECCOB
OKPY’KaIOIIeT0 MUPA, Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

2 3HaHUs O BHJAX MaTepuH (BELIECTBO M I0JIE), O JIBMKEHUHM Kak crocobe
CYILIIECTBOBaHMsSI MaTepu, 00 aTOMHO-MOJIEKYJISIPHOH TEOPHH CTPOEHUS
BEIIECTBA, O (PM3NYECKON CYIIHOCTH SBJICHHH MPUPOABI (MEXaHUYECKUX,
TEIIOBBIX, QJIEKTPOMATrHUTHBIX U KBAaHTOBBIX);

YMEHHUE pa3iInyaTrh SIBJICHUS M0 ONUCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHHUE;




YMEHHE PACIIO3HABATh MPOSBICHUE W3YYCHHBIX (U3NYCCKUX SBICHUHN B
OKpPY’KarollleM MUPE, BbIACISAA UX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH )

Bnaz[eHHe OCHOBaMH HOHSITHIHOTO amnmnapara U CHUMBOJIMYECKOI'O SA3bIKa
(1)I/I3I/IKI/I 1 UCIIOJIb30BAHUC UX IJId PCIICHHA y‘-Ie6HBIX 3aaa4,

YMCHHUEC XapaKTECPHU30BaTh CBOMCTBaA TCI, (1)I/I3I/I‘ICCKI/Ie SABJICHUS W IIPOLECCHI,
HCIIOJIb3YA (l)yHHaMeHTaHBHBIe N OMIIMPUYICCKHEC 3aKOHBI

YMeHHe OIHMCHIBATh HN3YUYCHHBIC CBOIMCTBA TE€I U (1)I/I3I/I‘-ICCKI/IG SABJICHUA,
HCIIOJIb3Ys (1)I/I3I/I‘IGCKI/IC BCIIMYHHBI

BraneHre ocHOBaMU METOZI0B HayYHOT'O MTO3HAHUS C YIETOM COOJIOICHUS
MpaBUJI OE30MMACHOTO TPYy/Aa:

HaOroieHne (PU3MYECKUX SIBJICHUI: YMEHHE CaMOCTOSITEIBHO COOMpaTh
AKCIIEPUMEHTAIBHYIO YCTAaHOBKY M3 JAaHHOTO Habopa o0OpymoBaHHS IO
WHCTPYKIIMU, OIMCHIBATh XOJ ONbITa M 3alKMChIBATh €r0 PE3yJIbTAThI,
(GbopMyIUPOBAThH BHIBOJIBI;

NPOBE/ICHUE TPSIMBIX U KOCBEHHBIX HM3MEPEHHH (U3UYCCKUX BEINYHH:
yMEHHE  IJIJAHUPOBAaTh  M3MEPCHHS,  CaMOCTOSTEIBHO  COOHMpaTh
IKCIEPUMEHTAJIBHYIO YCTAHOBKY I10 MHCTPYKIMH, BBIYUCIISATH 3HAUCHHE
BEJIMYMHBI U aHAJTM3UPOBATD MOJYYCHHBIC PE3YJIbTAThl C YIETOM 3 aHHON
MOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUH;

POBE/ICHHUE HECIIOKHBIX IKCIECPUMEHTAIBHBIX UCCIICIOBAHMIA;
CaMOCTOSITENILHO COOMPATh IKCIIEPUMEHTAIbHYI0 YCTAaHOBKY U TIPOBOJIHMTH
UCCIICIOBAaHKME 110 MHCTPYKIUH, MPEACTABIIATH MOJYYCHHBIC 3aBUCHMOCTH
Gu3nvecKuX BEMUYMH B BUAe TaOMMI U TpapuUKOB, YUUTHIBATH
MOTPEIIHOCTH, JIEaTh BBIBOJIBI 10 PE3yIbTaTaM HCCIICIOBAHUS

[TonnmaHue XapaKTEpHBIX CBOMCTB (U3MYECKUX MOAENel (MarepraibHas
TOYKa, a0COJIOTHO TBEPJOE TEJIO, MOJEIH CTPOEHHS Ta3oB, KUIAKOCTEH U
TBEPABIX TeJl, IUIAHETAPHAs MOJEIb aTOMa, HYKJIOHHAs MOJIEIb aTOMHOIO
A7pa) U yMEHHUE MIPUMEHATh UX ISl 00bsACHEHNS (PU3NYECKUX MTPOLIECCOB

YMenue o0bsACHATh GU3NYECKUE TIPOIECCH U CBOMCTBA T€J, B TOM YHCTIE U
B KOHTEKCTC CI/ITyaIII/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOTO XapakKTcpa, B
YaCTHOCTH, BBISBIIATh TNPUYUHHO-CIECJCTBEHHbIE CBS3M M  CTPOUTH
OOBSICHEHHE C OMOpPOM Ha HM3YYECHHBIE CBOMCTBA (PU3MYECKUX SIBICHUH,
dbuznyecKkue 3aKOHbI, 3aKOHOMEPHOCTH U MOJIETTH

YMeHnue pemath pacyeTHble 3a1aun (Ha 06a3e 2 - 3 ypaBHEHUN), HCTIONB3YS
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (DHU3NUECKHUE BETUYHHBI, B YaCTHOCTH,
3alUCBhIBaTh KPaTKOE YCJIOBHUE 33Ja4M, BBISBISATH HEJOCTAIOIIUE JIaHHBIE,
BBHIOMpATh 3aKOHBI WU (QOPMYNBI, HEOOXOJUMBIC I €€ PEIICHHS,
UCIIOJIb30BaTh CIPABOYHBIE JAHHbIEC, MPOBOJAUTH PACUETHI U OIEHUBATH
PEATHCTHYHOCTh TIOJIYYCHHOTO 3HAYCHHS (PU3NUYECKON BETMYMHBI; YMEHHUE
OTpeACNATh Pa3MEPHOCTh (UINYECKOW BEIUYHMHBI, TMOTYYCHHON TIpU
PEIICHUH 3aa9H

YMeHne xapakTepru30BaTh NPUHIUIIBI JEHCTBUS TEXHUYECKUX YCTPONCTB, B
TOM dYucie OBITOBBIX MPUOOPOB, W TMPOMBIIUIEHHBIX TEXHOJIOTHUYECKUX
MIPOLIECCOB MO WX ONHCAHUIO, UCIOJIB3YS 3HAHUS O CBOMCTBaX (PU3UUECKHUX




SBJICHUI U HEOOXOAMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH

10

YMeHue UCoiab30BaTh 3HAHUS O (PU3NYCCKUX SBICHUSX B MOBCEIHEBHOMN
JKU3HHU JUIA oOecredeHus: Oe30MacHOCTH NpH OOpalleHHH C OBITOBBIMH
npuOopaMyi M TEXHHYECKUMHU YCTPOWCTBAMH, COXpPaHEHUS 370POBbS U
COOJIFOZICHHSI HOPM JKOJIOTHYECKOTO IOBEACHHS B OKPYXAIOIICH Cpeje;
MOHMMaHUE HEOOXOIUMOCTH TPUMEHECHHUS JOCTHXKEHUH (QU3UKH U
TEXHOJIOTHH JIJISl pAllMOHAIBLHOTO MPUPOI0IIOIB30BAHUS

11

OneiT  moucka, mpeoOpazoBaHus M MpeAcTaBiIeHUs HHpopmanuu
(¢U3MUecCKOro  colep)KaHUs C  HCHOJB30BaHHMEM  HMH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHIA;

YMEHHUE OLIEHUBATh JIOCTOBEPHOCTh MOJTYYEHHOW MH(pOpMAIMKA HA OCHOBE
MMEIOIINXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HICTOYHUKOB;

YMEHHE HCIONIb30BaTh NpPU BBIMOJHEHUH YYEOHBIX 3aJaHHil Hay4HO-
NOMYJSIPHYIO ~ JIMTEpaTypy (DU3MYECKOro COJep)KaHUs, CIpaBOYHBIC
MaTepuasl, pecypcebl cetu MHTepHeT;

BJaJieHue 0a30BBIMU HaBBIKAMU MpeoOpa3oBaHus WHGOPMAIUU U3 OJHOU
3HAKOBOW CHCTEMbl B JpPYryl; YMEHHE CO3[aBaTh COOCTBEHHBIE
MUChbMEHHBIC U YCTHBIE COOOIICHHsS HA OCHOBE MH(OPMALIUU U3 HECKOJIBKUX
HMCTOYHHKOB

HEPEYEHbB 2JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii 2JIEMEHT COEpKaAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexannueckoe JaBWkeHHe. MarepuanpHas Touka. Cucrema  OTcUeTa.
OTHOCUTENBHOCTD IBU>KEHHS
1.2 PaBHOMepHOE U HepaBHOMepHOe nBHkeHue. CpenHss ckopocTb. Dopmyna Juis
BBIUNCJIEHHSI CPETHEN CKOPOCTH:
S
V=—
t
1.3 PaBHOMepHOE NpSAMOIMHEHHOE IBUKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOJIUHEWHOTO JIBUYKEHUS:
X(t) = Xo + Wxl.
['paduku 3aBUCUMOCTH OT BpPEMEHHU JJIsi NPOEKLUUU CKOPOCTH, MPOEKLIUU
NepeMEeNIeHsl, NyTH, KOOPAWHAThl TMPU PABHOMEPHOM MPAMOJIUHEHHOM
JIBIKEHUN
14 3aBUCUMOCTh KOOpJIMHATBHI Te€Jla OT BPEMEHUW B CIIydyae PaBHOYCKOPEHHOTO

HpHMOJ’IHHCﬁHOF O IBH)KCHHA:




2
X(t) = X, +V,, t+a, %

@opmynbl A8 NPOEKIUM MEPEMELIEHUS, NPOEKIUH CKOPOCTH M IPOEKLUU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOJUHENHOM JABUKECHUU:

t2
sx(t):VOX-t+aX-E,

v, (t)=v,, +a,-t,

ax(t) = const,

V2X2 - le2 = 2axSx.

I'paduky 3aBHCHMOCTH OT BpPEMEHM I NPOEKIMHU YCKOPEHUS, IPOCKIUH
CKOpPOCTH, IPOCKIMM II€pEMELICHUs], KOOPAMHATBHI IIPU PABHOYCKOPEHHOM
IPSAMOJIMHEMHOM JIBUKEHUU

1.5

CBoOonHoe manenue. Popmysbl, OMUCHIBAIOIINE CBOOOJHOE IMaJ€HUE Teja IO
BEPTUKAIU (JIBUKEHHUE TeJIa BHU3 UJIM BBEPX OTHOCUTEIBLHO MOBEPXHOCTH 3EMIIH).
['paduku 3aBUCUMOCTH OT BPEMEHH [UIsI TMPOEKIUH YCKOPEHHUS, NPOEKIUU
CKOPOCTH M KOOPAMHATHI IIPU CBOOOTHOM MaJACHUH TeJa IO BEPTUKAIH

1.6

CkopocTh paBHOMEpPHOTO JIBJKEHHUS Tejla IO OKpyXHOcTH. Hampasnenue
CKOPOCTH.

dopMyna Ui BBIYMCICHUS CKOPOCTH 4Yepe3 paauyC OKPYKHOCTH M IEPHUOJ
oOparieHus:

27R
V=",
T

I{enTpocTpemMuTenbHOe  yCKOpeHue. HarpaBiieHMEe LHEHTPOCTPEMUTEIBHOTO
yckopeHus. @opmyiia 15l BBIYUCICHUS] YCKOPEHUS:

i

V2
a, =—.
R

CDOpMy.]'Ia, CBA3bIBAIOMIAA IEPUOTA U YACTOTY O6paH_IeHI/IHZ

1.7

Macca. I110THOCTh BemiecTBa. @opMyna JJIA BBIYUCIICHUSA ITIJIOTHOCTH

PZV

1.8

Cuna - BCKTOpHAad (I)I/I3I/I‘-ICCK8.$I BenuuuHa. CII0KeHUE CUI

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa




1.10

Bropoii 3akon HeroToHa:

F=m-a.

CoHanpaBiieHHOCTb BEKTOpA YCKOPEHUS Tela M BEKTOpa CUJIbL, EHCTBYIOIIEH Ha
TEJ0

1.11 |BzaumopeiictBue Ten. Tpetuit 3akon HeroTona:
Ifz—>1 = _Ifl—>2
1.12 | TpeHue moxos M TpeHUE CKOIBXeHUs. PopMyIia sl BBIYUCICHHUS MOTYJISI CHIIBI
TPEHUS CKOJIbKEHUS:
Fp=u-N
1.13 |Hdedopmanus Ttena. Ymnpyrue W HEynpyrue aedopmanuu. 3aKOH YIPYyrou
nedopmaruu (3akoH ['yka):
F=k-Al
1.14 |BcemupHoe TArotreHue. 3aKOH BCEMUPHOT'O TATOTEHUS:
m -m
F=G —=2.
Cuna TsoxecTd. Y cKopeHre cBOOOIHOTO MaIeHusl.
®opmyna a5l BBIYUCIECHUSI CUJIBI TSKECTHU BOIM3HM MOBEPXHOCTH 3E€MIIH:
F=mg.
JIBrmxenue manet Bokpyr Connna. IlepBast kocmuueckas ckopocts. HeBecomocTh
U TIeperpys3Ku
1.15 |Wwmnynsc Tena - BekTopHas pU3NUYeCcKasi BEIMUHHA.
p=mv
HMIynec CUCTEMBI TEII.
N3menenue ummyibca. IMmynbsce cuiisl
1.16 |3akoH coxpaHEHHS UMITYJIbCa JJISI 3aMKHYTOW CHCTEMBI TEIT:
p =mV, + m,V, = const.
PeaxTnBHOE ABIKEHIE
1.17 |Mexanuueckas pabota. @opmysa Al BEIYUCIECHUS paObOThI CUIIBI:

A=Fscosa.

Mexananueckass MOITHOCTD:




N2
t

1.18 |Kunernyeckas M MOTEHIMAIbHAS YHEPTUSI.
®opmyna 17151 BBIYUCIICHHUS] KHHETUYECKOW SHEPTUH:
2
mv
E,.=—.
2
Teopema 0 KHHETUYECKOU SHEPTUU.
®opmyna Juisi BBIYUCICHHUS MOTEHIMAIBHOM HSHEPrUd TeJla, IMOJTHSATOTO Hal
3emuieit:
Ep = mgh
1.19 |MexaHu4eckas SHEPTHS:
E =Ex+Ep.
3aKoH COXpaHEHHUS MEeXaHW4YecKoW sHepruu. dopmyra s 3aKOHA COXpaHEHUs
MEXaHUYECKON IHEPTrUU B OTCYTCTBHE CHJI TPEHUS:
E = const.
[IpeBpalienne MEXaHMYECKOW SHEPTUU IPU HATTMYUHU CUIIbI TPEHUS
1.20 |IIpocTteie MexaHU3MBI. "30JI0TOE IPABHIO" MEXAHUKH.
Ppruar. MoMeHT cuibl:
M =Fl.
VYcnoBue paBHOBECHS pblyara:
Mi+ M2+ ...=0.
[MoaBMXHBIN 1 HEMOABUKHBIN OJIOKH.
—_ Amnesnax
KIIJI IpoCThIX MEXaHU3MOB, | =
AsanaqenHaﬂ
1.21 | daBiieHue TBEpIOTO Tea.

(DOpMYJ'Ia JJI BBIYHUCJIICHUA JaBJICHUS TBEPAOTO TCa:

JaBnenue raza. AtmocdepHoe TaBieHue.
I'mapocraTuyeckoe naBieHre BHYTPH KUAKOCTH.
dopmyna s BBIYMCIICHHS TABJICHHS BHYTPU KUIKOCTH:




p =pgh+p,.,

1.22

3akoH [lackans. ['mapaBnuueckuii npecc

1.23

3akon Apxumena. Dopmyna Uil ONPEACICHUS BBITAUIKMBAIOIICH CHIIBL,
JIEHCTBYIOILEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WM Ias:

I:Apx. = pgv .

Ycnopue maBanus Tena. [1lnaBanue CYAOB 1 BO3AYXOILIAaBAHUC

1.24

Mexannueckue KoneOaHus. AMIUIMTYIA, TEPUOA U YacToTa KOJICOAHHIA.

®opmyia, cBA3bIBAIONIAs YACTOTY U NepuoJ Konebanuit: V = T

1.25

Marematnueckuii M MNPYKUHHBIA MasTHUKMU. [IpeBpaiieHue »sHEprum Impu
K0J1e0aTeIbHOM JIBUKEHUHU

1.26

3aTyxaI0mI/Ie KoJIe0aHHusI. BLIHY)I(IIGHHBIG kosieOanms. Pe3onanc

1.27

Mexanunueckue BOJHBL [IpojosibHBIC M TONEpEUHbIe BOJHBI. J[IIMHA BOJIHBI W
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

A=v-T

1.28

3ByK. 'poMKOCTb U BhICOTA 3ByKa. OTpaskeHUE 3ByKOBOW BOJIHBI HAa TPAHULIE IBYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

[TpakTrdeckue paboOTHI

N3mepenne cpemHell TMIOTHOCTH BEIIECTBA, apXWMEIOBOM CHIIBI; YKECTKOCTH
NPYXHUHBL; KOA(POUIIUEHTa TPEHHsI CKOJBXEHUS;, pabOThl CHIIBI TPEHUS, CHUJIIBI
YOPYTrOCTH; CpPeIHEH CKOPOCTHU JBIKEHHsSI OpycKa MO HAKJIOHHOW TUIOCKOCTH;
ycKopeHus Opycka mpH ABM>KEHUHU 10 HAKIIOHHOW TMIIOCKOCTH; YaCTOTHI U TIepro/ia
KOJIeOaHUN MaTeMaTUYeCKOro MasTHUKA; YacTOThl W Tepuojaa KoyieOaHui
MPYKHHHOTO MasiTHUKA; MOMEHTA CUJIbI, ICUCTBYIONIETO Ha phIyar; paboThl CHUIIBI
YIOPYTOCTH MPHU MOTBEME TPy3a C TOMOIIBIO HEMOABMXHOTO OJI0Ka; pabOTHI CHITBI
VIPYTOCTH MPHU MOIHEME IPy3a C IOMOIIBIO MOABMKHOTO OJIOKA.

UccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CUIIBI OT 00beMa MOrPYKEHHOM YacTu
Te€Ja U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CHUIIBI OT
MacChl TeJa; CHJIbI TPEHUS CKOJBXEHHUSI OT CHJIBI HOPMAJIBHOTO JIABJICHUS U OT
pO/la MOBEPXHOCTH; CUJIbI YNPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT CTENEHU
nedopmaruu PY>KUHBI; YCKOPEHHsI OpycKa OT yria HakJIOHa HaIpaBJISIONIEH;
nepuoAa (4acToThl) KoJeOaHW HUTSHOTO MasTHUKA OT JJIMHBI HUTHU; TIEPUO/A
KOJIeOaHW MPYKHHHOTO MasTHUKA OT MAacChl TPy3a U KECTKOCTH TPYKHUHBI,
HCCIICTOBAaHNE HE3aBUCUMOCTU TMepHoJa KoleOaHWN HUTSHOTO MAasTHHKA OT
Macchl Tpy3a.

[IpoBepka ycnoBusi paBHOBECHS pbluara

1.30

®dusnueckue SBICHHUS B IPUPOJE: MPUMEPHl ABUXKEHUSA C Pa3IMYHBIMU
CKOPOCTSIMH B )KMBOM Y HE)KMBOW IPHUPOAE, NEUCTBUE CUJIBI TPEHUS B IPUPOJAE U
TEXHUKE, IPUIUBBI M OTIUBBI, JBMKEHUE IIaHeT COJIHEYHON CHUCTEMBI,




PEaKTUBHOE JIBM)KCHHUE KMBBIX OPTaHU3MOB, PhIYard B TEJ€ YEJIOBEKa, BIUSHUE
atMoc(epHOro [aBieHHS HA JXUBOM OpraHu3M, IUIaBaHHE pPBIO, BOCIPUSITHE
3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CECMHUYECKUE BOJIHBI, IlyHAMH, 3XO

1.31 |TexHuyeckue yCTpPOHCTBA: CIUAOMETP, JATUYUKHU IIOJIOKEHHS, PACCTOSHUSA U
YCKOPEHHUs, JAMHAMOMETp, IOJIIMIHUKN, paKeTbl, pblyar, I[OABWXKHBIA U
HETIOABIDKHBIA OJIOKM, HAaKJIOHHAS IUIOCKOCTb, TMPOCThIE MEXaHU3MBI B OBITY,
cooOwIaoIMecs: CoCybl, YCTPOMCTBO BOAONPOBOJA, THUAPABIMYECKHM Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
UCIIOJIb30BaHUE YIIbTPA3BYKa B ObITY U TEXHUKE

2 TEIUJIOBBIE ABJIEHW A

2.1 OCHOBHBIE 10JIO’KEHHS MOJIEKYIISIPHO-KMHETHUECKON TEOPUU CTPOCHHUS BELIECTBA.
Mopnenun TBeproro, JKHMJIKONO M Ta3000pa3HOTO COCTOSHUI  BELIECTBA.
Kpucrannuueckue u amopgHbie Tena

2.2 JlBmwxkenne wyactun BemectBa. CBA3b CKOPOCTH JIBM)KEHUS 4YacTHIl C
Temreparypoii. bpoyHoBckoe nBmwkenue, quddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacHIMPEHHUE U CKATUE

2.5 TennoBoe paBHOBECHE

2.6 Buytpennss sHeprus. PaGora u Teruonepenaya Kak CHOCOObl H3MEHEHMS
BHYTPEHHEHN HEPrUun

2.7 Buns! Temonepenaun: TeIIONPOBOTHOCTh, KOHBEKITHS, U3TyICHNE

2.8 HarpeBanue u oxnaxxaenue ten. KomuaecTBo TemIoThl. Y jenbHas TeII0eMKOCTb:
Q =cm(tz - t1)

2.9 3aKOH COXpaHEHHUs SHEPruu B TEIUIOBBIX Ipolieccax. YpaBHEHUE TEIUIOBOTO
OanaHca:

Qi+Q2+..=0

2.10 |Hcmapenme m KoHACHcamus. VI3MeHeHWE BHYTPEHHEH SHEpruu B IIpoIiecce
UCTapeHus U KoHAeHcanuu. KurmeHue >KuAKOCTH. VYJenbHass TeioTa
napooOpa3oBaHHUs:

L=2
m
2.11 |BiaxHOoCTh BO3TyXa
2.12  |IlnaBneHue W KpucTAUTH3aNUs. MI3MeHeHe BHYTPEHHEH SYHEPT U TIPH TUTABJICHUN

" KpUCTAJJIM3alluu. VY nenpHas TemioTa IaBISHUS:




2.13 | BHyTpeHHssI SHEepTUs CTOpaHUs TOTUIMBA. Y IeTbHAs TEIJIOTa CTOPAHUS TOTINBA:

q=—
m

2.14 [TpuaIMIEI paboTh! TerioBbIX aBurareneil. KI1J[ TeruioBoro apuratesns

2.15 |IlpakTuueckue paboThI
N3mepenne ynenpHON TEIJIOEMKOCTH METAUIMYECKOTO LWIMHJIpA; KOJWYECTBA
TEIUIOTHI, TOJTYYEHHOTO BOJIOW KOMHATHOM TeMIepaTypbl (PUKCHPOBAaHHON MaccCHhl,
B KOTOPYHO OIIYIIEH HAarpeTbli LWIMHIP; KOJWYECTBA TEIUIOThl, OTJAHHOIO
HarpeThiM IWINHAPOM, MOCJE OMYCKAaHUS €r0 B BOJy KOMHATHOW TEMIIEpaTyphI;
OTHOCHUTEJIbHOM BJIAXKHOCTU BO3/1yXa; YJAEIbHOM TEIUIOTHI IJIABJICHUS JIb/JA.
HccnenoBanne M3MEHEHHS TEMIIEpaTyphl BOJBI TMPH PA3IHYHBIX YCIOBUSX;
SBJICHUS TETJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW W TOpsiued BOABI; Mpoliecca
UCIIapeHus

2.16 | ®usmueckue SBICHHS B MPUPOC: MOBEPXHOCTHOE HATSHIKEHUE M KAIMMIUISPHBIC
ABJICHUS B IPHUPOJE, KPUCTALIBI B Ipupojae, uznydeHue CoJiHLa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEsI, CHEra

2.17 | TexHuueckue yCTpPOMCTBA: KANWJUISPHI, IPUMEPhl MCIOJIB30BAHUS KPUCTAIJIOB,
JKUJKOCTHBIM TEPMOMETp, AATUUK TEMIIEPaTyphl, TEPMOC, CUCTEMa OTOILJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETpP, MapoBas TypOWHA, JABUraTelb BHYTPEHHETO
CropaHus

3 OJIEKTPOMAT'HUTHBIE SABJIEHU A

3.1 DnekTpusanus Ten. [[Ba Buia d31eKTPUIECKUX 3apsiioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI YJICKTPHUECKOTO 3apsiia

3.4 OnekTpuueckoe mone. HampspkeHHOCTh  diekTpuyeckoro moiis.  [lpuHiun
CYNEPHO3UINH SJEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE)

3.5 Hocutenu »snekTpuueckux 3apsaoB. JlelicTBHE SIEKTpUYECKOro TMOoJds Ha
AJIEKTpUYECKUE 3apsabl. [[pOBOTHUKH U TUIIEKTPUKA

3.6 [TocTostHHBIN 37IeKTpUYECKU TOK. JlecTBUS anekTpudeckoro Toka. Cuia Toka.

Hanpsixenue.

=2

t

u=2
q




3.7

DJIeKTPUYECKOE CONPOTUBIICHUE. Y IEBHOE AIEKTPUIECKOE COIPOTUBIICHHE:

R = el
S
3.8 3akoH OMa a71s1 y4acTKa 3JIeKTPUYECKOH 1IeTu:
U
| =—
R
3.9 [TocnenoBarenbHOE COCTUHEHUE MPOBOTHUKOB:
li=1;U=U1+ Uz, R=R:1 +Ra.
[TapannensHOE cCoeIMHEHUE MPOBOJIHUKOB PABHOTO COMPOTHBIICHHUS:
Ur=Uz I =11+ 15 R=—,
2
CMmernranHbie COEIMHEHUS IPOBOHUKOB
3.10 |PabGoTa u MOIIHOCTH IEKTPHUECKOTO TOKA.
A=U-1-t;P=U"I
3.11 |3akon J[xoymns-Jlenma:
Q=I1P-R-t
3.12 |OmbiT Opcrena. MarHuTHOE MOJE€ MPSAMOrO TNPOBOAHHMKA C TOKOM. JIMHUM
MarHUTHON WHTYKITUU
3.13 MaruntHoe mOJie TIOCTOSHHOIO MAarouTa. B3anuMonelcTBHE MOCTOSHHBIX
MarHuTOB
3.14 | leficTBHe MarHUTHOT'O TOJIsl HA TPOBOJHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekrpoMarnuTHOM UHAYKIUU. [IpaBuno Jlenna
3.16  |IIpaktuueckue paboOThI
H3mepenne  DNMEKTPUYECKOTO  COMPOTHBIICHUS  PE3UCTOpPA;  MOITHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOThI AMEKTPHUUECKOTO TOKA.
HccnenoBanne 3aBHCHMOCTH CHJIBI TOKA, BO3HHKAIOIIETO B TPOBOIHHKE
(pe3uCTOpBI, JAMIIOUKa), OT HANPSDKEHHUsI HA KOHLAX MPOBOJHUKA; 3aBUCUMOCTH
COIIPOTHUBIICHUS OT JUTMHBI MTPOBOJHUKA, TUIOMIAN €T0 TIOMEPEYHOTO CEUSHHS H
YJIeIIbHOTO COTPOTUBJICHHUSI.
[TpoBepka mpaBuia Ui AJIEKTPHUECKOTO HANPSDKCHUS TPU TOCIE0BATEIHEHOM
COEJMHEHUU IMPOBOJHUKOB; IpaBHia JUIsl CHJIBI AJIEKTPUUYECKOTO TOKa IpHU
napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)
3.17 | dwusnueckue SBICHUS B TPUPOJIC: DJICKTPUYECKHE SBICHHS B armocdepe,

QJICKTPHUYCCTBO KHMBBIX OPraHU3MOB, MArHUTHOC IIOJIC 3CMJ'II/I, z[peﬁ(b IIOJIFOCOB,
POJIb MAaroHuTHOT'O IOJIA AJI JKU3HU Ha 3eMne, IMOJIIPHOC CUAHUC




3.18

TexHudeckue yCTpOMCTBA: JJIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTaT,
CUETUYMK  DJIEKTPUYECKOH  HHEPIUH,  DIIEKTPOOCBETHTEIbHBIE  IPUOOPSI,
HarpeBaTeNbHBIC IIEKTPONPUOOPHI (IPUMEPHI), STEKTPUIECKUE MTPEIOXPAHUTEIH,
JJIEKTPOMArHuT, 3JIEKTPOJBUrATEb IOCTOSSHHOTO TOKA, T€HEPATOP MOCTOSTHHOTO
TOKa

3.19 | DnexrpomaruutHbie BoJHBI. Lllkana 37€KTpOMAarHUTHBIX BOJH

3.20 |JIyueBas momens cBeta. [IpsMonuHeitHOE pacipocTpaHEHHE CBETa

3.21  |3akoH oTpaxkeHus cera. [Imockoe 3epkano

3.22  |Ilpenomiienue cBeta. 3aKOH MPEJIOMIICHUS CBETa

3.23 |ducnepcus cBera

3.24 |Jlunza. Xon mydeit B nmH3e. POKycHOE paccTosHUE JTHMH3BL. OnTHYEecKas cuia
JIMH3BL:
D=1/F

3.25 |I'ma3 kak onrTuueckas cucrema. Onrudeckue npuoopsl

3.26  |IIpakTudeckue pabOTHI
N3mepeHne ONTHYECKOH CHIIBI cOOMparomield JMH3BI; (POKYCHOTO PacCTOSHUS
coOuparomied JuH3bI (110 CBOMCTBY paBEHCTBA pPa3sMEPOB IMpeiMeTa u
U300pakeHHsI, KOrja MpeaMeT PaclojoXeH B JABOHHOM (OKyce), MoKaszaTess
IPEJIOMJICHUS CTEKIIA.
HccnenoBanue cBOMCTBAa M300paXKeHHUs, TOJYYEHHOTO C MOMOILBIO cOOMparoLIeit
JIMH3BI; I3MEHEHUST (POKYCHOTO PACCTOSIHHS ABYX CIIOKEHHBIX JIMH3; 3aBHCHUMOCTH
yIila TpeloMIIEHUs] CBETOBOTO Jy4a OT yIja HajJeHUs Ha IpaHuie "BO3AYyX -
CTeKJI0"

3.27 | ®wusnueckue sBieHus B npupoze: 3armeHuss Comuma u JlyHb, 1BeTta Ted,
ONTUYECKHE SBJIEHUS B atMocepe (1BeT HeOa, pedpakiys, pagyra, MUPax)

3.28 |TexHuueckue yCTpOMCTBAa: OYKM, TMEpHCKON, (oToanmapar, ONTHYECKHE
CBETOBOJIBI

4 KBAHTOBBGIE SABJIEHUA

4.1 PagnoaktuBHOCTH. Anb(a-, 6eTa-, raMmma-uznyyeHus. Peakuun anbga- u Gera-
pacnana

4.2 OmneiTel Pezepdopaa no paccesauto anba-yactuu. [Inanerapuas mogens atoma

4.3 CocraB aToMHOTO siipa. 30TOIBI

4.4 Ilepnon nonypacnaaa aTOMHBIX SAEp

4.5 SnepHble peakuy. 3aKOHBI COXPAHEHUS 3apSI0BOTO H MACCOBOTO YHCE

4.6 Ousnyeckue SBIEHUS B MPHUPOJE: €CTECTBEHHBIM pPaJMOAKTUBHBIA (OH,




KOCMHUYCCKHUC JIYUHU, PAAUMOAKTUBHOC HU3JIYYCHHUC MPUPOJHBIX MHUHECPAJIOB,
HeﬁCTBHC PaaruOaKTHBHBIX HSHY‘IGHI/Iﬁ Ha OpraHusM 4Yc€JIOBCKa

4.7

TexHHYEeCKHEe yCTPOWCTBA: CIIEKTPOCKOIN, WHAWBUIYAJIbHBIA O3UMETP, Kamepa
BunbcoHa, snepHas sHEpreTuka




YUYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
e 3apepméHHas peAMETHas JTUHUS yueOHUKOB 1o (usuke 11 7-9 kimacco Y. M.
[Teppimikuna, E. M. I'ytHuk, A. U. UBanoBa, M. A. IleTpoBoii:
o @wusmuka. 7 Knacc
o @usuka. 8 Kjacc
o ®usuka. 9 kiacc

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA
e 3amepméHHas MpeIMETHAS TUHUS Y4eOHUKOB 10 Pusnke 1ist 7-9 kimaccos M. M.
[lepbimkuna, E. M. I'ytHuk, A. 1. UBanoBa, M. A. IlerpoBoii:

o ®wu3suka. 7 Kjacc
o ®wusmka. 8 Kimacc
o ®wusuka. 9 knacc

e JlupgakTHUYECKHE MaTEPHAIBI

e COOpHHK BOIPOCOB U 3a7a4

e Meroauyeckoe nocooue

e CamocTosTeNnbHbIE U KOHTPOJIbHBIE paOOTHI

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
e 00O «Knacc»
e AO "UzparensctBo "[lpoceemenne"”, IUOPOBOE JOITOJIHEHUE K
YUYEBHUKY https://go.prosv.ru/phys9
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